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FOREWORD 


This is the seventh Year Book of the American Iron ee 
Steel Institute. 

The first Year Book gave the proceedings of the Inter- 
national meeting which began in New York on Friday, 
October 14, 1910, and was continued in Buffalo, Chicago, 
Pittsburgh and Washington. 

In 1911 the Institute held no general meetings. 

The second Year Book gave the proceedings of the two 
general meetings held in 1912, the May meeting in New 
York and the October meeting in Pittsburgh. 

The third Year Book gave the proceedings of the two 
general meetings held in 1918, the May meeting in New 
York and the October meeting in Chicago. 

The fourth Year Book gave the proceedings of the two 
general meetings held in 1914, the May meeting in New 
York and the October meeting ‘in Birmingham. 

The fifth Year Book gave the proceedings of the two 
general meetings held in 1915, the May meeting in New 
York and the October meeting in Cleveland. 

The sixth Year Book gave the proceedings of the two 
general meetings held in 1916, the May meeting in New 
York and the October meeting in St. Louis. 

The present volume contains the proceedings of the two 
general meetings held in 1917, the May meeting in New 
York and the October meeting in Cincinnati. 


James T. McCiEary, 
Secretary. 
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AMERICAN IRON AND STEEL 
INSTITUTE 


TWELFTH GENERAL MEETING 


New York, May 25 anp 26, 1917 


The Twelfth General Meeting of the American Iron and 
Steel Institute was held at the Waldorf-Astoria Hotel, New 
York City, on Friday and Saturday, May 25 and 26, 1917. 

Following the usual practice, three sessions were held on 
Friday, all in the Grand Ball Room. The forenoon and 
afternoon sessions were devoted entirely to the reading and 
discussion of papers. The evening session included the 
annual dinner. As usual, the papers, discussions and ad- 
dresses covered questions of metallurgy, of business and 
welfare work. 

On Friday the Secretary had a temporary office near the 
Grand Ball Room, where members registered for the meet- 
’ ing and were provided with identification buttons and with 
programs. 

The papers of Messrs. Rice, Lamont and Mathesius had 
been printed in advance and were available in pamphlet 
form in the foyer. 

At the noon recess on Friday the members of the Insti- 
tute were its guests at a buffet luncheon. During this re- 
cess, also, the Directors held a Board Meeting. 

The attendance was larger than at any other meeting 
thus far held. 

On the next page will be found the program of the Fri- 
day sessions, at all of which the President of the Institute, 
Judge Gary, presided. 
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ADDRESS OF THE PRESIDENT 


EvBertT H. Gary 
Chairman, United States Steel Corporation, New York 


Gentlemen, I bid you heartiest welcome. The Institute 


is entitled to congratulations for the great success which it 


has reached and for the high position which it occupies in 
the economic world. The country may congratulate itself 
that it has an institution of this kind, made up of the char- 


‘acter of men constituting its membership. Our meetings 


are growing larger and larger, and more and more interest- 
ing. It is true we have in a measure departed from, or at 
least modified, the original program; for at the time of the 
organization it was intended to make this pre-eminently a 
business organization. As a matter of fact, the business 
part, strictly speaking, has been somewhat subordinated to 
the scientific part. Still, we have no cause for complaint, 
no reason to be dissatisfied; nor need we expect that in the 
long run our original intentions will not be fully carried into 
practical effect. 

In the formal remarks which I shall make, I have made 
no reference to business conditions. With you I feel that 
business, strictly speaking, must be more or less disre- 
garded when compared with the greater questions which so 
materially affect all of us in our personal contemplation of 
the world’s outlook. I think all of you are satisfied that, 
so far as our industry is concerned, business conditions are 
extraordinarily good. The demand for our products is great; 
the prices offered and made by the purchasers of our commo- 
dities are larger than they have been for many years; and 
the prospects for the immediate future, and as far ahead 
as we can see, are excellent. Naturally all of us are look- 
ing forward with much anxiety, for no one can certainly tell 


’ what the future may bring forth. Nevertheless, notwith- 


standing the enormous drains which will be made upon us 
for war purposes, we should not forget that the moneys are 
to be expended in this country and are to remain here, and 
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that we shall probably see larger volumes of cash and cash 
assets than this country or any other single country has 
ever before witnessed; and because of these extraordinary 
conditions we may hope, and perhaps expect, that with fair 
management on the part of those in authority our business 
will not, so far as the present year is concerned, and perhaps 
for a longer period, be materially interfered with. And so, 
for one, I feel very hopeful of the future. (Applause.) 


UNITED StaTEs Dip Not SEEK WAR 


The people of the United States constitute a peace loy- 
ing nation. They abhor war and would go, have gone, 
great lengths to avoid it. They are considerate, reason- 
able and forbearing. They are not envious of their na- 
tional neighbors. They neither seek nor desire anything 
that belongs to any other country. If they had an advan- 
tage over other nations, in any department of human en- 
deavor, they would not unjustly profit by it. Their ambi- 
tion is to cultivate good will and friendship and their hope 
is to avoid enmities. Their consistent purpose and effort 
have been to occupy an independent position amongst 
nations, unentangled and uncomplicated with alliances or 
associations that might interrupt the policy of aiding and 
never antagonizing others. 

These observations are based on history. The record 
has been written and cannot be changed by any who may 
impugn the motives or conduct of our people. Such a 
citizenship, when driven to self-defense by a barbarous 
despotism is apt to be the most terrible, even though civil- 
ized and human in its combativeness. This country is 
largely made up of men and women, who came here to live 
in peace and tranquillity, or the descendents of such; they 
wish to progress and prosper as the result of privileges which 
the exclusion of war always permits. The great majority, if 
not the total, of our inhabitants appreciate what our Repub- 
lic, with its protective institutions and manifold opportuni- 
ties, means to every citizen; and with noble impulses they 
will in every emergency rally around and follow the stars 
and stripes, their emblem of honor, of liberty and of justice. 
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We did not desire, we persistently and consistently 
sought to avoid, trouble with Germany and her allies. 
We had always been the true friends of the Teutons until 
the ruling powers, for reasons not comprehended by us, 
forced us into the position of self-defense. We believed, 
as indeed it was admitted by the invaders, that they were 
reckless, lawless and cruel in their treatment of their neutral 
and unoffending neighbors, but as a nation we refrained 
from interference or even criticism. As human beings we 
suffered intensely as we learned of the outrages perpetrated 
upon the innocent victims of force and brutality; and still 
‘our nation, not for lack of sympathy, but rather on legal 
grounds, stood aloof. We were neither indifferent nor 
selfish, but our President, after full and careful considera- 
tion of all the facts and the construction of the rules of inter- 
national law as determined by the best legal talent, decided 
he was obligated to remain silent and inactive. For one, 
I think his conclusions were warranted. 

Even after the Central Powers trespassed upon the well 
established rights of the persons and property of individual 
American citizens, our Government was patient and un- 
moved to action, accepting the excuses and promises of the 
aggressors. As a nation we exercised more restraint than 
any large and powerful people ever before practiced under 
provocation so great. Our chief executive indulged the 
hope for long and weary and suffering days that our entry 
into the pending war might be avoided. The wish was 
father to the thought; and this sentiment filled the minds 
of the majority of the people of the United States. 

At last war was forced upon us. The President was 
compelled to conclude that we were intentionally attacked 
that the honor and integrity of our country could no longer 
be maintained unless the gage of battle was accepted; and 
in this decision he was supported by the whole country. 
His clear, powerful, convincing and eloquent statement of 
the case and impeachment of the enemy will stand out in 
history as one of the greatest official declarations and also 
as fully justified by the existing facts and circumstances. 
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A CoLossAL UNDERTAKING 


But we have entered upon a colossal undertaking, justi- 
fied only by the necessities of the case and on the highest 
moral grounds. It is doubtful if any of us fully realizes 
the strength of the enemy, even though we know his grim 
determination. His numbers, his preparedness, resources, 
devices, creative ability, methods, protective barriers, means 
of rapid mobilization and.transfer of troops and supplies, 
are further advanced in effectiveness than any other army 
or armies have ever been. This concentration and perfec- 
~ tion of the utilities of military strength should not be under- 
rated. Years of steady, active and studious, though secret, 
effort have brought about the creation of a giant, powerful, 
remorseless, conscienceless; and up to the present this kind 
of a government, armed to- this extent, seems to have an 
abiding conviction that it can overcome all opposition and 
sooner or later pursue a war of aggression and conquest. 


Riegut Makes Mieut vs. Micut Maxes Ricut 


And yet, the Allies possess an element of strength not 
appreciated—if it could under any circumstances be under- 
stood—by those who are in control of the armies of the 
Central Powers. The Allies are contending that Right 
makes Might; their enemies that Might makes Right. 
We are of the opinion that we possess a weapon that must 
prove all powerful. With this as the foundation and inspi- 
ration of our armies they are better able to utilize all the 
forces at their command. It will require time, skill, num- 
bers, sacrifices and large sums of money; but nothing that 
we do not possess in abundance. For the reason that we 
are right and the enemy is wrong, we shall probably see 
other nations of strength and importance, now neutral in 
attitude, join the Allies, if the war shall be protracted. Some 
or all of the South and Central American republics, China, 
Spain, Scandinavia, Holland and Switzerland ought to 
come in and probably will before the Central Powers are 
allowed to accomplish what they attempt. These countries 
could not afford to permit their people to become subject to 
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the dominance of a nation which considers force as the only 
consideration for aggression and expansion. 

With the unprecedented and increasing wealth and the 
vast resources of the United States she is able to assist 
materially in providing the financial necessities for equip- 
ping multitudes of soldiers from other countries; and if 
necessary, all these must be mobilized in the defense of 
a common and righteous cause. And as to equipment, 
the brains of the Allies, ourselves included, will in time 
be sufficient to match and over-match the best talent that 
_is possessed by our adversaries after many years of con- 
stant thought and study. Among other things it is con- 
ceivable that if the Allies had the best and most effective 
types of aircraft, outnumbering those of the other side five 
or ten to one, they could obtain and hold control of the 
air and in this way destroy the productive works, trans- 
ports of troops and supplies, storage warehouses and other 
facilities for offensive and defensive warfare of the enemy, 
and thus materially increase the advantage now held by 
reason of numbers and resources. We may be sure our ex- 
perts are giving due considération to all the possibilities 
for improved machines and methods. 


Wuat WE Ar» Ficutine For 


What are we fighting for? This question is asked and 
answered, in one form or-another, by millions of people. 
I give an answer that seems to me to underlie all others: 
We are fighting to firmly establish and permanently main- 
tain a basis whereby every international question in dis- 
pute must be determined in accordance with the principles 
of justice. 

To bring this about, other questions which are obvious 
must be determined; but if the above mentioned basis is 
secured everything else necessary will have been or will be 
disposed of. 


Att SHOULD BE WILLING TO SACRIFICE 


The task which confronts the country is not confined 
to the army and navy, although they will be entitled to 


18 AMERICAN IRON AND STEEL INSTITUTE, MAY MEETING 


the larger part of the credit and glory if we succeed. They 
offer their bodies as a sacrifice, and they must have the un- 
divided, unqualified support of all outside their ranks. The 
time, money and prayers of all civilians must be given for 
the soldiers. 'They bear the brunt; they are the shield for 
our safety. All of us are fighting in self-defense. This 
is our land and the flag is ours. The administrators of 
the country, from President Wilson down, are no more inter- 
ested than each of us. Life would not be worth living if 
our flag were to be permanently furled; if our country were 
subjugated by an alien enemy, especially such a one as we 
now defend ourselves against. 

The pecuniary burdens to be imposed upon us will be 
very great. We knew in advance such would be the case. 
We must pay the enormous cost of mobilizing, equipping, 
supplying and moving our own armies; and we must ad- 
vance money and provide supplies to our Allies in accord- 
ance with their necessities and our resources. We could 
not decline if we were disposed, for they are now fighting 
our battles and we are, with them, under the whole burden. 
We must never falter nor retrace our steps. Wherever or 
whenever the end is we must press forward with all our 
strength, might, minds and souls. The more vigorously 
we proceed within the limits of intelligence, the sooner will 
the end be reached. 


EQUITABLE DISTRIBUTION OF TAX BURDENS 


Some of us are complaining or criticizing because of 
the enormous taxes that are likely to be imposed. We are 
apt to consider ourselves as opposed by the legislative or 
executive departments of the Government, as if they were 
partisans, seeking to punish or at least unfairly treat the 
private individual. We do ourselves an injustice by har- 
boring such thoughts. We can rightfully claim that the 
burden of taxation be equitably distributed; that all the 
people, after exempting the necessities of life, shall be 
compelled to contribute; and that there shall be no waste 
or extravagance in making expenditures. If possible taxes 
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ought to be so levied and distributed as to avoid clogging 
channels of business prosperity. All this we may properly 
demand. Equitable distribution is fair and reasonable, 
and it makes all pecuniarily interested in the subject, in- 
cluding both the collection and the expenditure of the taxes 
levied. Less than this would tend to create classes—the 
worst thing for any country. 

Now is the time to unite the whole country in a common 
cause. The soldiers are on a level as they ought to be. 
All others should be on a level. Classes should be obliter- 
ated and also politics, localities and religious differences 
- during war times at least. Opportunity should be open 
to all; governmental burdens should be borne by all. With 
such an administration of governmental affairs we should 
be satisfied, however severe the drafts which are made upon 
us or upon the larger interests which we represent. 

I lately spent a few days in Washington, and it was my 
privilege to meet a number of men who in legislative halls 
or executive departments are serving their country; and 
it is certain that all are actuated by the motive to fairly 
represent and protect the best interests of the country and 
all the people. Individuals are not influenced by politics. 
There are and will be differences of opinion concerning the 
various questions presented, as a matter of course, but these 
will be adjusted and the legislation finally passed will repre- 
sent an honest endeavor to do what is proper. 


GOVERNMENT IS Co-OPERATING WiTH BUSINESS 


You have heard some criticism concerning the conduct 
of the Government’s business affairs. It has been said 
that contusion or at least lack of system or co-operation 
sometimes appears; but it must be remembered that there 
has been suddenly thrust upon the Government officials 
an enormous amount of business, extraordinary in volume 
and character, and the strength and capacity of all are 
taxed to the utmost and often beyond physical endurance. 
Besides, rules of law or of departments established to fit 
other conditions sometimes appear and prevent the exercise 
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of judgment which would bring better results if more lati- 
tude were permitted. Officials in Washington are entitled 
to credit and praise for their management under existing 
circumstances, and so far I believe there is no just ground 
for severe criticism. 

And then there is a disposition on the part of Govern- 
ment officials to co-operate with the business men in pro- 
moting the welfare of the country. This is what all of 
us have desired and advocated, and now we will probably 
have as much opportunity in this direction as we have ever 
desired. Just what will be the result in all the ramifica- 
tions of the business involved remains to be seen. ‘To the 
extent that the Directors of this Institute have been per- 
sonally connected with these matters they have been well 
satisfied, except perhaps as to some of the prices in ques- 
tion. 

Mr. B. M. Baruch, Chairman, Committee on Raw Ma- 
terials, Minerals and Metals of the Advisory Commission 
of the Counsel of National Defense, writing for himself 
and the Secretary of War, and also representing the Secre- 
tary of the Navy, requested your President to act as Chair- 
man and to appoint other members of a Committee on 
Steel and Steel Products, to co-operate with the Govern- 
ment; whereupon the matter was brought before the Direc- 
tors of this Institute and such a committee was designated, 
consisting of the following: 


Elbert H. Gary, Chairman 
James A. Farrell, Vice-Chairman 
James A. Burden 

KE. A. 8. Clarke 

Alva C. Dinkey 

Willis L. King 

Charles M. Schwab 

John A. Topping. 


The General Committee has already appointed sub-com- 
mittees as follows, and more are likely to be appointed :* 


*Later these subcommittees were extended in'number and somewhat changed 
in personnel, as shown on pages 9 and 10 of this Year Book. 
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For Ascertaining Capacities and Supervising Allotments of 
Orders to Manufacturers: 


James A. Farrell 

E. A. 8. Clarke 

J. A. Topping 

EK. H. Gary, Ex-Officio. 


On Alloys: 


On Iron Ore, Pig Iron and Transportation: 


H. G. Dalton 

Frank Richards 

Harry Coulby 

George T. Dyer 

W. T. Shepard 

A. H. Woodward 
Leonard Peckitt 

Frank Billings 

Amos Mather, Secretary. 


On Sheet Steel: 


W.S. Horner 
Charles Hadley 
Walter Carroll. 


On Scrap Tron and Steel: 


Eli Joseph 
Samuel Deutsch 
Vernon Phillips 
Joseph Michaels. 
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On Pig Tin: 


John Hughes: 
E. R. Crawford 
Edwin Groves. 


On Tin Plate: 


J. I. Andrews 
E. R. Crawford 
E. T. Weir 


The committee and the subcommittees meet regularly and 
are devoting much time to the work involved. They have, 
with other work, been engaged in mobilizing the resources 
of the different producers of steel, such as the Government 
requires for its purposes, and the statistics are in the posses- 
sion of the Secretary of this Institute. 

The Secretary of the Navy submitted a program for 
1917 for plates, structural shapes and bars needed for 
ships, and after considerable negotiation, contracts were 
closed in behalf of the producers on the basis of $2.90 for 
plates and $2.50 for structural shapes and bars. We were 
of the opinion that in view of present costs and other condi- 
tions we should receive larger prices, but in the spirit I 
have referred to the proposition of the Government was 
accepted. As costs of production are advancing on account 
of increases in wages, taxes, prices of certain raw materials, 
etc., it is expected the Government will be willing to in- 
crease its purchasing prices accordingly. 


IRON AND STEEL FRATERNITY PATRIOTIC 


The Iron and Steel fraternity, represented by this Insti- 
tute, will be actuated by the highest conception of patriotic 
duty with respect to the requirements of the Government. 
We will cheerfully bear our full share of the load which 
must be carried until there is realized a complete triumph 
over the hosts of aggressive, desperate and inhuman autoc- 
racy. Personal interests will yield to the necessities of the 
country we love. (Hearty applause.) 
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I am proud to feel that the sentiments which have been 
expressed are unanimously entertained by the gentlemen 
who have listened—not that such a feeling was unexpected, 
nevertheless your emphatic approval is just like you, just 
like this Institute. The Government will be made to feel 
that is the kind of people that represent this Institute, and 
that may be considered as one of the most important parts 
of the great economic administration of the Government i in 
this time of crisis. (Applause.) 

On the program I notice informal discussion under the 
_ five-minute rule, and I am very glad to pause here to give 

any one and every one an opportunity to discuss this impor- 
tant question briefly at this time. Time is not important 
to consider when we are discussing questions of this kind. 
I am sure there must be some here who would like to say a 
word on this subject—a few words. Mr. Robert Hobson, 
President of the Steel Company of Canada, Hamilton, Can- 
ada. (Applause.). 


Mr. Ropert Hoxsson: Mr. Chairman and Gentlemen: 
For the last two years, while in attendance at these meet- 
ings, I have held myself somewhat in restraint and been very 
careful not to say anything with regard to the war that might 
offend the feelings of my brother members of the American 
Tron. and Steel Institute. Today I am most pleased to feel 
that we are brothers in arms. (Applause.) Canada, with 
her population of less than eight millions of people, has al- 
ready sent across over four hundred thousand men. (Ap- 
plause.) Her casualties to date have been some eighty-eight 
thousand—that is, killed, wounded and missing. We are 
now about to put conscription into force and to raise another 
hundred or hundred and fifty thousand men, and we feel 
cheered and heartened by the fact that the great American 
Republic has joined the Allies in defense of freedom and 
liberty. (Applause.) 


PresIDENT Gary: There are others. We have plenty 
of time. I would rather go without luncheon and dinner and 
everything else than not to give every one an opportunity 
to be heard at this time. There are lots of you who feel 
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like speaking, and all the rest will be only too glad to hear 
you. Some of you are too modest to think you ought to 
be. called on; others of you are afraid you cannot do your- 
selves justice. You are very much mistaken. (Pause.) Then 
we are over-modest. Every one of you who would like to 
speak and who would speak if he felt that he could do him- 
self and the subject justice will please stand on his feet. 
(All the members of the Institute present rose en masse.) 
That is the kind of men we have, Mr. Hobson. One man 
said to another, “I wish I had the ability to speak as you 
speak,’’ and the other man retorted, “I wish I had the ability 
to think as you think.” (Laughter and applause.) 

We shall have a paper on Recent Installations of Large 
Turbo-Generators, by Mr. Richard H. Rice, Engineer, 
General Electric Company, West Lynn, Mass. 


RECENT INSTALLATIONS OF LARGE 
TURBO-GENERATORS 


Ricuarp H. Rice 
Engineer, General Electric Company, West Lynn, Mass. 


In order that the proper relation of the performance and 
characteristics of recent large turbo-generator installations 
_ to other power generating apparatus may be fully under- 
stood, it is necessary that the history of the development of 
turbo-generator units be briefly reviewed, and also that com- 
parisons be instituted between the various types of generat- 
ing apparatus now available, all of ns will be found in 
what follows. 

Commercial utilization of steam turbines in power 
stations began with the installation of the 5,000 K.W. 
vertical machines in the station of the Commonwealth 
Edison Company at Chicago, in the year 1903. (See Fig. 12.) 
While various builders had been developing turbines before 
this date, this was the first installation of a unit of consider- 
able size, and it gave a tremendous impetus to the turbine 
situation, as it turned the minds of those engaged in the 
development of power stations toward this form of prime 
mover. 

This installation is typical of the boldness with which our 
central station owners have risked their capital and their 
business to promote the development of apparatus of the 
highest efficiency. During the entire period of the turbine 
development, the central stations have always been recep- 
tive to new ideas and willing to purchase apparatus embody- 
ing these ideas and without regard to whether or not such 
ideas had been crystallized into actual apparatus in opera- 
tion. Without such far-sighted treatment the development 
of the steam turbine, with the rapidity which has character- 
ized it, would not have been possible. The whole engineering 
profession owes a great debt of gratitude to these liberal- 
minded and courageous men. 
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The first large turbines were made of the vertical type 
for the reason that this type lent itself to the particular 
speeds and dimensions adopted, better than any other type. 
The original large turbines were made of comparatively slow 
speed in order that the ordinary materials of commerce could 
be utilized with moderate strains and good conditions of 
operation, and to match up with existing knowledge in regard 
to generator design. This vertical type of turbine was of 
such reasonable cost, as compared with existing apparatus 
for developing power, and of such good efficiency, that it 
rapidly displaced all other types of prime mover in power 
stations to a very considerable extent, because it reduced the 
cost of constructing stations and also of putting the current 
on the lines. This made possible a great expansion of central 
station business. 

As soon as the first units had begun to be installed in 
volume in our power stations, great development took place 
not only in increasing the size of the unit, but also a con- 
siderable improvement in efficiency. It is worthy of notice 
that the original installation in Chicago required seven 
boilers to supply steam for a 5,000 K.W. turbine. Later on 
these turbines were replaced with 12,000 K.W. units and the 
original seven boilers were found to be sufficient. (See Fig. 
13.) The adequacy of these boilers was due partly to im- 
provement in the efficiency of the turbines, and partly to 
improvement in the furnace and method of operation of the 
boilers. 

The vertical turbine was manufactured in immense 
quantities during the ten years from 1903 to 1913. During 
this time, as has been stated, much was done to improve the 
efficiency of the turbine. It is some indication of this im- 
provement that the 12,000 K.W. units which replaced the 
original Chicago machines had an efficiency exceeding that 
of the original units by 40 per cent. At the same time 
improvements in generator construction, advances in quality 
of materials obtainable, and continued research led to the 
use of higher speeds, and in 1913 this progress had gone so 
far as to lead to production of machines whose efficiency 
exceeded that of the original Chicago’ machines by about 65 
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per cent. The use of higher speeds of rotation forced the 
abandonment of the vertical type of machine in favor of the 
horizontal type, which is better adapted for the smaller 
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Fig. 1.—Ratio of Steam Consumption in Successive Years to that in 1903, 
for Largest Size Steam Turbines. 


diameters of turbine wheels and generator rotors, which such - 
speeds necessitate. Therefore, from 1913 the development 
has been confined to the horizontal type. Since that time 
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Fic..2.—Average Price per K.W. of Large Steam Turbines, for Successive 
Years, in Terms of Price of First 5,000 K.W. Unit. 


methods have been found by which the} efficiency of 
turbines has been still further increased by reduction of the 
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fixed losses. In order to exhibit in a practical way the 
progress which has been made, curves are given which are 
based on the performance of the original 5,000 K.W. Chicago 
machines, first mentioned, and which show very clearly the 
improvements which have been made in the reduction of 
steam consumption (Fig. 1), in the price per K.W. (Fig. 2), 
and in the weight in pounds per K.W. (Fig. 3). 
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Fia. 3.—Weight per K.W. of Large Steam Turbines, for Successive Years, in 
Terms of Weight per K.W. of First 5,000 K.W. Unit. 


Referring to the steam consumption curve, it will be 
seen that, regarding the steam consumption of the 5,000 
K.W. Chicago machines as unity, the largest machine built 
in 1916 has a water rate which is exactly one-half of that of 
the Chicago machine. It is believed that this development 
in efficiency has not been paralleled by that of any other type 
of heat engine when it is considered that the original ma- 
chines were competitive with existing apparatus. Coupled 
with the development above stated has been a very notable 
development in the capacity of single units (see Fig. 4), 
and this is not one of the least of the advantages of the 
steam turbine. The original machine, as stated above, was 
of 5,000 K.W. capacity, and this was very close to the 
maximum capacity of steam engine generating units avail- 
able at that time. In 1906 the maximum capacity had 
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risen to 8,000 K.W., in 1908 to 14,000 K.W., in 1911 to 


20,000 K.W., in 1915 to 35,000 K.W., and in 1917 there are 


two units under construction of 45,000 K.W. each. These 
figures refer to units in a single shell with a single generator. 
The largest engine-driven units ever constructed for central 
power station use were rated at 7,500 K.W. 
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Fic. 4.—Capacity of Largest Steam Turbine Units Installed in Various Years. 


It cannot be said with certainty that the ultimate ca- 
pacity of single turbo-generator units is limited to the sizes 
now being built, although for the moment this is undoubt- 


edly true. The limitation in the size of the unit is a limita- - 


tion arising from the materials available for buckets and 
for bucket wheels, and from certain other constructional 
difficulties which may, or may not, be smoothed away by 
future improvements. Furthermore, an important limita- 
tion is the question of dimensions of pieces which can be 
transported by rail. Remembering, however, that in 1908 
we could not foresee the possibility of making 20,000 K.W. 
units, and in 1911 we could not see the possibility of making 
35,000 K.W. units, I have faith to believe that in a few 
years we will be building units of greater ratings. 

The progress resulting from the production of better 
materials for use in buckets, bucket wheels and other parts 
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has been almost immediate, turbines of better efficiency 
being the consequence. This ought to interest steel manu- 
facturers and induce them to lend an attentive ear to the 
requests made upon them from time to time by turbine 
builders, even although such inquiries at the instant involve 
a very small tonnage. 1 

The development of steam turbines has proceeded along 
various lines. One of these is the determination of the best 


methods of using the energy in the steam with moderate. 


ranges of steam pressure and steam temperature. This has 
led, as much as anything, to the use of a constantly increas- 
ing number of stages. Another line of progress has been in 
the direction of extending the pressure range at its lower 
end. It was found early in the progress of the development 
that the use of a very high vacuum was attended with im- 
proved results. At the time when the steam turbine began 
to be used, it was the accepted opinion, arising from limita- 
tion of steam engine design, that 27’’ was as good a vacuum 
as it was desirable to obtain. The discovery that high 
vacuum was beneficial for steam turbines led to the early 
installation of condensing apparatus capable of giving 28” 
vacuum, and progress in this direction led to 29” as an 
ordinary, usual figure, and many stations in the country 
now operate throughout the colder months of the year 
with vacuum ranging between 29” and 29.4”. 

With the vertical turbine a very efficient development 
for securing the advantages of high vacuum was the use of 
the base condenser, which placed the condenser tubes very 
close to the buckets of the last wheel, and gave such enor- 
mous passages for the flow of the steam from the last 
buckets to the condenser tubes that the vacuum at the tubes 
was practically realized at the buckets without loss. With 
the adoption of the horizontal type some of this advantage 
of short passages, large areas, and close relationship be- 
tween the last turbine wheel and the condenser tubes was 
lost temporarily, but recent ‘constructions have practically 
eliminated this loss and it is now considered that further 


progress in the direction of bettering the vacuum is scarcely 
possible. 


———— ————— 
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Still another line of progress is found at the upper end 
of the scale (see Figs. 5 and 6). The steam turbine lends 
itself well to the use of high initial pressures of steam and 
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Fig. 5.—Highest Initial Steam Pressures Used in Large Steam Turbines. 


also to the use of high temperatures (that is, high super- 
heat). The original turbines were intended to operate with 
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Fic. 6.—Initial Temperatures Used in Large Steam Turbines. 


175 pounds steam pressure, without superheat, and owing 
to imperfect knowledge of the laws involved in the proper 
utilization of high superheat, it was for some time believed 
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that high superheat was not attended with a corresponding 
increase in efficiency. At this time, the laws involved in 
the proper utilization of high superheat are known, and its 
economy has been demonstrated. Increased boiler pressure 
is also known to give increased efficiency, and therefore 
turbines are now in use and under construction which will 
utilize the highest steam pressures and temperatures which 
the present state of boiler and steam pipe construction are 
capable of safely generating and handling. The situation 
may be summed up as follows: The highest steam pressure 
now in use is 300 lbs. per sq. in., while units are under con- 
struction intended for 350 Ibs. pressure. The superheat is 
chosen so as to make the initial steam temperature fall 
between 600° and 700° F. 

Further progress in this direction depends upon the prac- 
ticability of building boilers and piping to continuously with- 
stand greater pressures and upon the desirability of the 
investment from a commercial standpoint, considering the 
necessarily higher cost of such apparatus. It is safe to predict 
that higher temperature and higher pressure will be used 
following closely the development of better materials, of 
improved design, and increased experience on the part of the 
boiler builders. 

The last great line of progress to be considered here has 
been the improvement in boiler-house efficiency. The aver- 
age boiler efficiency in steel mill and blast furnace installa- 
tions was, in 1908, and in many cases still is, about 60 per 
cent. In power stations at that time it ranged around 65 
per cent. to 70 per cent. Recent boilers in central stations, 
including economizers, show efficiencies of 82 per cent. to 84.2 
per cent. This increase in efficiency is chiefly due to improve- 
ments in stoking apparatus, to improvements in furnace 
construction, to the use of large boilers, and to the use of 
economizers. The economizer is a means of abstracting heat 
from the gases in their passage from boiler to chimney and 
imparting it to the feed-water. By abstracting this heat it 
lowers the temperature of the gases to a point just above the 
temperature at which moisture from the gases would be 
deposited on the economizer tubes, and it adds 4 per cent. to 
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6 per cent. to the thermal efficiency of the station. It is also 
possible, practical and commercially profitable to obtain a 
further addition to the thermal efficiency of about the 
Same amount by inserting a feed-water heater in the 
flues after the economizer, of construction suitable to 
work with the deposition of moisture above referred to 
without excessive deterioration, and by such means to 
reduce the temperature of the outgoing gases to even as 
low as 125°. 

With blast furnace gas, using the most modern equipment 
of superheaters, boilers, furnaces and premixing burners, 

‘and using gas which has passed through primary washers, 
and with the same attention to the operation which is met 
with in our best central stations, it is confidently believed 
that a boiler-house efficiency of 81 per cent. can be obtained 
in actual service. ; 

Progress in increasing the energy output at the switch- 
board, per pound of coal fired into the boilers, has been 
dependent not only on improvements in the turbines, but 
also in condensing apparatus, and in the boiler house, and the 
combined result is, of course, what interests the user. Figure 
7 has been drawn from the best data available, to show the 
progress that has been made. It will be seen that, starting 
in 1903, one pound of coal of 13,500 B.t.u. was capable of 
delivering .41 K.W. at the switchboard. Progress has been 
fairly uniform throughout the years to 1916, when we find 
that a pound of coal will deliver .82 K.W., or an increase in 
13 years of 100 per cent. 

One of the great difficulties met with in considering data 
concerning the operation of turbo-electric plants arises from 
the rapidity of turbine development. No sooner has a plant 
been installed and operated long enough to enable accurate 
tests to be made, than better apparatus has been designed 
and made available, so that the results of actual tests of 
power stations in operation never represent the state of the art. 
Machines which can be sold at time of test are always better 
than those which are being tested. No other prime mover 
has experienced such rapid development in efficiency, and no 
other prime mover is therefore subject to this difficulty. It 
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is, however, possible, given results from existing stations, 
to predict with certainty the results which will be obtained 
with turbines of the latest construction. ihe curve here 


Fic. 7.—K.W.-Hours per Pound of 13,500 B.t.u. Coal, for Complete Electric 
Stations Using Largest Steam Turbines on Steady Load. 


shown (Fig. 7) is based on actual station test results and 
therefore does not represent the possibilities at this time, but 
rather gives results substantially inferior to such possibilities. 


: | 


Fig. 8.—Heat Consumption, in B.t.u. per K.W.-Hour, for Complete Electric 
Stations on Steady Load. The figures in all cases include all power-plant 
apparatus, including auxiliaries and emergency reserves. 


The extensive gas-engine installations which have been 
made in the steel mills of this country were decided upon at a 
period in the development of the steam turbine when, as 
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shown above, the showings which could be made were much 
inferior to the results of to-day. Therefore, the comparison 
between gas engine and steam turbine is on an entirely 
different basis at this time, and the problem ought to be now 
considered in the light of these latest results. 

In order to exhibit the relative characteristics as regards 
first cost, operating cost and efficiency of plants contain- 
ing gas engines as contrasted with plants containing steam 
turbines, layouts and data have been prepared covering 
a considerable number of plants, of which three plants 
have been selected as typical of the general situation. One 
of these plants is entirely driven by gas engines as prime 
movers. Another is entirely driven by steam turbines; 
while the third, hereafter referred to as ‘the combined 
plant” is a gas engine plant with such steam apparatus as is 
needed to give such a degree of operation-factor as to permit 
the operation of the plant with reasonable continuity, but 
nevertheless, not equally as able to operate under unfavor- 
able conditions as the steam turbine plant. | 

As regards continuity of operation, these three plants 
would rank as follows: 

First, the steam turbine plant. 

Second, the gas engine plant with steam reserve (com- 
bined plant). 

‘Third, the all-gas-engine plant. 

In preparing this information, a considerable choice 
presented itself as to the amount of emergency operating 
resources which would be provided. to take care of the 
periods when gas supply is low in heat units and in quantity. 

In a four furnace gas engine plant, supplied solely with 
blast furnace gas as a fuel, there would be considerable 
periods occurring frequently when steel mill apparatus 
would have to be shut down for lack of power. In the gas 
engine plant which has been chosen, gas producers are in- 
stalled for the purpose of supplying fuel to the gas engines 
during these periods. These gas producers, of course, have 
no heat storage. They are not capable of giving out, dur- 
ing such periods, heat stored up during periods when the 
gas supply is abundant. Therefore, the reserve capacity 
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Complete Plant. 
Fia. 9.—Chart of Comparative Charges for Four Furnace Plants. The 


; y kind, including fixed 
maintenance and operation, and make-up coal. 


total lengths for each case give total costs of ever 
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which can be provided in this way is not equal to plant No. 
2, which contains steam turbines supplied by steam boilers 
which have heat storage capacity in the water thereof. 
The boiler capacity in this plant, in turn, is not nearly as 
great as in the steam turbine plant which, therefore, has 
considerably more reserve capacity due to the heat storage 
capacity of these additional boilers: Furthermore, in the 
case of the combined plant, and in the steam turbine plant 
to a greater degree, power can be produced for operation 
of steel mills when the gas supply is deficient, by the use of 
fuel, either oil, tar or coal, to supplement the gas supply. 
This is possible in the gas engine plant, but not to any- 
thing like as great a degree, as the gas producer capacity 
provided is not sufficient. 

In making these comparisons, the size of plant which has 
_been chosen is one which contains four blast furnaces, each 
capable of producing 550 tons of pig per 24 hours, with a 
coke consumption of 1800 pounds per ton of iron. The 
proper amount of electric generating apparatus for a steel 
mill has been provided of such capacity as to utilize the 
blast furnace gas of the full average quantity and quality; 
and all the other items necessary to constitute a complete, 
practical and modern blast furnace and steel mill plant of 
this capacity have been included. 

The gas plant and the combined plant differ materially 
from the plant described in a paper on “Blast Furnace and 
Steel Mill Power Plants,” * since they provide less capacity 
for operation during periods of lean gas and low gas volume, 
less capacity for heat storage, and since because of the 
elimination of electric storage batteries and direct current 
generating apparatus, and in other particulars, they go to 
the extreme in the utilization of the latest experience in gas 
engine manufacture and operation. 

As the result of these differences, the first costs and 
operating costs of the gas and the combined plants are 
considerably lower than the figures above referred to. 

In the paper referred to there was an allowance of an 


* “Blast Furnace and Steel Mill Power Plants,” by R. H. Rice and S. A. 
Moss, Proc. Engr. Soc. of Western Pennsylvania, Vol. 33, No. 2, March, 1917. 
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additional 25% to normal costs to bring the cost up to those 
ruling at the time of the preparation of that paper. On 
account of the rapid change of cost of all sorts of apparatus, 
all costs have been restored to those ruling in the latter part 
of 1915 and the early part of 1916, which are considered as 
normal. 

The steam turbine driven plant which has been used for 
these comparisons is supplied with apparatus, buildings, 


5-7URBO BLOWERS 


BOILER FELO POUPIP. 
ANO PIEATL RS. 


Eee 


a 
SS 223 SS ae Se SS 2252s 


CAPPIAT VLE SSO 
/RON PER ORY. U 


1900 LBS COKE PER 
TON /FON. ity 
/ 


QNE TONS 
¢ \ 


Fig. 11.—Layout of Four-Furnace Steam Turbine Plant. 


etc., of suitable character for installation in a steel mill. 
While designed to be comparable in results obtained with 
the gas engine plant and the combined plant as regards 
continuity of service and protection by spares against shut 
down of the mills, it will, by its inherent characteristics, 
give greater continuity of service, and this fact must be taken 
into account in considering the merits of the various plants. 
This turbine plant utilizes the latest improvements in steam 
turbine manufacture now actually on the market. Com- 
paring this plant with the plant of the Engineers’ Society 
of Western Pennsylvania paper, some increases have been 
made in economizers and switchboards. 
The specifications of these plants in detail will be found 
in appendices attached hereto, with the necessary informa- 
tion to enable a thorough understanding to be had of the 
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manner in which the figures have been put together. All the 
information obtained is based on the results of experience 
obtained with gas engine and turbine plants in actual opera- 
tion over extended periods, and is believed to be thoroughly 
reliable. 

In making up figures for the all-gas engine plant, an 
over-all efficiency of the main units has been taken of 20%. 
This figure has been taken in order to conform to the views 
of engineers who have been consulted and who are familiar 
with the practical operation of gas engine stations, but it is, 
in the judgment of the writer, too high a figure to use for 
gas engines operating under variable load in steel mill 
service. The curve of efficiency of a gas engine is a steep 
one, and efficiency rapidly falls off with reduction of load, 
due first, to the fixed mechanical losses, and second, to the 
variations in the gas which unfavorably affect the efficiency 
of operation much more seriously at light loads. If this 
figure is taken at 17%, which, in the opinion of the writer 
is as high a value as should be used for variable load, the 
efficiency of the all-gas engine plant would be reduced to 
15.9%. This matter is one which will, no doubt, receive 
the careful attention and analysis of engineers who are 
seriously discussing the installation of a large plant of this 
character. 

The units have been chosen with due reference to 
economy, flexibility and reliability, and in the gas engine 
installations include the largest units known to be available, 
with spares. In the turbo-blower house one unit per furnace, 
as contemplated, has become standard practice, with one 
spare. In the turbo-generator station, the three 12,000 
K.W. units chosen provide one spare and follow central 
station practice and experience in the use of the largest 
units which will give the flexibility desired. 
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TaBLeE No. 1 


COMPARATIVE COSTS OF FOUR-FURNACE PLANTS 


Gas Engines 
First Costs with Steam Steam 
All Gas Reserve Turbine 
Secondary Washers and 

PROB Beete go en 4 Peal LDL 20,000) sa gl2d GOUr ist. 2k 4 
Electric Station............ 2,094,450 2,164,450 $709,640 
Blowing Station. ...... 25. 1,001,350 1,085,350 536,304 
uropuns biantil. es 2. 246,000 246,000 121,496 
MoverPiante s,s kos 30,000 104,500 656,240 
(Gas Producers..:..:....2%. CCUU RE U8 CIS ae gel otra: Senieanne t 8 
Gas Producer Auxiliaries. ... JEANS Oo are ee gia mer 
Total Furst Cost... 2... $3,632,460 $3,720,960 $2,023,680 

Running Charges $ per year 
Secondary Washers........ $11,300 Lec OU) «aan ane 
Electric Station....... ay ae 72,000 72,000 46,396 
Blowine Station... . .. ...: - 34,000 34,000 21,920 
Ponpane Plant...) . 2507. 5,000 5,000 2,400 
POMEL UP IAN... sock wares a 5,000 6,000 54,190 
fete ETOUOUCEES......+ ok Gen »s TO O00. ees er eee ee Ae 
Running Charges Total .. 137,300 128,300 124,906 
Coal at $2.00 ton, 50c firing. 22,000 48,600 60,400 
Fixed Charges at 138%...... 472,220 483,725 263,078 


Total Charges, $ per year. $631,520 $660,625 $448,384 


In considering the effect of first costs on charges, I have 
included fixed charges, which consist of taxes, interest and 
obsolescence or amortization. (Depreciation is included 
under running charges as repairs and maintenance, and 
under fixed charges as obsolescence.) Fixed charges are 
taken for both gas and steam plants as 13 per cent. This 
is a customary figure for gas-engine plants, while steam 
- turbo-electric stations often use a lower figure in the neigh- 
borhood of 11 per cent. Therefore, the use of 13 per cent. 
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for both is relatively favorable to the gas engine. Fixed 
charges may be itemized as follows: 


Interest (on bonds or capital invested)........... 5% 
Takes thee Ree Le Lb et ose ee eee 1% 
TASUTANCE. ole 2 a alan aeye ee ge laa me 1% 

Obsolescence (amount laid by as a sinking fund to 
replace or amortize the plant)..............-.. 6% 
PL Otall « < % nssca ciel ciety Sethe eee eee 


i pad 
ie 
Bek Et 
mene 

| i 

i 
elite 
— 
— 
iy ae 
vee he 


eee 


Fig. 12.—First Large Steam Turbine, 5,000 K.W., Commonwealth Edison 
Co., Chicago, Ill 
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Running charges include actual cost of operating the 
plant, and also maintenance and repairs, sufficient to keep 
the plant in first-class condition up to the time it is fully 
amortized. The only charges are therefore the fixed charges, 
the running charges and the cost of coal, for emergencies. 

In order that it may be seen that all the saving in total 
charges is not realized in the electric station, Table 2 is 
given to show the first cost and charges of the electric 
station by itself. 

TaBLE No. 2 


SEGREGATED ELECTRIC STATION 
Fraction of Plant, Supplying 20,000 K.W. to Steel Mills. 


Gas Engines 


Brel Costs All Gas Lae Tabine 
Secondary Washers and Pipes $91,400 Po SUNN Sa ae ese 
Blectrie Station...025.... 2. 1,979,000 2,014,000 $681,254 
Pamping Plant............ 113,100 91,000 59,689 
eter Pint oho .cc)0c ol fe, aie 62,700 446,240 
Gas Producers). 2): /:60.. .. Md CUO BPE Bene ee kes ELE, 
Gas Producers Auxiliaries... BO) Ba phew em reate eas Gah) OS ts 

Total First Cost..20..... $2,290,631 $2,257,000 $1,187,183 
Running Charges § per year 
Secondary Washers........ $8,570 DOO LO mes ats. 
Eleetric Station............ 68,000 67,000 $44,500 
Pippo anit.) 2 SS oc, < 2,300 1,850 150 
WSGMer RIANA 2) oo 2 a. od 195 3,600 36,800 
(Gad. E TOGUCCTR.:, 5 cee ces «es PLOW AB IE pore <BR ie so Serle a 
Running Charges, total... $86,635 $80,820 $81,450 
Coal at $2.00 per ton, 50c 
Primes te! Males ss. 16,670 29,200 41,100 
~ Fixed Charges at 138%...... 298,000 293,300 154,334 


Total Charges, $ per year . $401,305 $403,820 $276,884 
From a comparison of Tables 1 and 2 it will be seen: 


Table 1 


Saving in first cost by use of steam turbines in com- 
plete plant, about $1,600,000. 
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Saving in total charges by use of turbines in complete 
plant, about $190,000. 


Table 2 


Saving in first cost by use of turbines in electric station, 


about $1,000,000. 
Saving in total charges by use of turbines in electric 


stations, about $120,000. 
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Fie. 13.—12,000 K.W. Steam Turbines, Commonwealth Edison Co., Chicago. 


Attention should be called to the fact that the apparatus 
which has the lowest first cost has also the lowest total 
charges. In other words, by refraining from spending 
$1,600,000, a saving in total charges of over a quarter of a 
million dollars will be realized. It is usually the case that 
the apparatus of higher first cost has lower running charges 
which provide income necessary to take care of the fixed 
charges. In this case, the lower operating costs are partly 
producéd by the lower fixed charges from the smaller in- 
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vestment and partly by the fact that the running charges 
of the lower cost apparatus are themselves lower. 

Figure 8 shows the heat consumption of steam turbines 
of the largest sizes built from 1903 to 1916. There are also 
given lines showing the steam and gas electric stations 
above mentioned. The turbine curve and the gas-engine 
line represent over-all performances on the same basis. 

The thermal efficiencies of the segregated electric station 
comparing the two types of prime mover, including auxiliaries 
and emergency spares, are as follows on the basis of steady 
load condition: 


THERMAL EFFICIENCIES OF A COMPLETE STATION 


All Gas Engine Plant of paper........ aie Fae ohys 18.5 % 
Gas Engine Plant with Steam Reserve........ 16.5 % 
Turbo-generator Plant of paper.............. 17.60% 
Largest Turbo-generator Plant (Fig. 8)....... 20.80% 


With variable loads the thermal efficiency of the turbine 
plant will hold up closely to these figures, while the gas engine 
plant is known to fall off considerably under such operating 
conditions. 3 

The City of Chicago is served exclusively by turbo- 
electric generating stations which, including apparatus in 
operation or under construction, have an aggregate capacity 
of 460,000 K.W. It is roughly estimated that a gas engine 
plant of this capacity would require about 180 units and cost 
complete about $33,000,000, while if the most modern 
turbines of maximum size were installed, ten units would 
be sufficient and the cost complete would be less than 
$15,000,000. The saving in first cost would therefore 
be over $18,000,000 in favor of the turbine plant. If land 
values were to be included, this figure would, of course, be 
largely increased. 

The extent to which the turbine has displaced all other 
types of power apparatus in central stations is well shown 
by a study of the history of such stations in our large cities. 
At the introduction.of the turbine in 1903, Chicago was 
entirely served by steam engines. To-day turbines are used 
exclusively. In New York the engine stations are either shut 
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down completely or are in process of complete replacement 
by turbine units and the process is already perhaps 90 per 
cent. completed. In Boston, after trials of all types of 
generating units, including gas engines, turbo-generators 
have replaced the others almost exclusively, and no one 
seriously considers to-day the use of any other means of 
generating power in our central stations. 


Fie. 14.—Modern 20,000 K.W. Steam Turbine, Commonwealth Edison Co., 
Chicago, 


No attention will be paid in this paper to the relative 
merits as a piece of blowing apparatus of the turbo-blower 
and the gas engine. These points have been fully discussed 
In previous papers. 

It is, however, proper to point out that not the least of 
the advantages gained by steam turbine operation is the 
greater reliability that results therefrom. This, in the case 
of the turbo-blower, was realized even in the first blast 
furnace apparatus installed which operated continuously 


— ss 
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for a period of three years and eight months with a total 
time out of service of six hours. In the operation of blast 
furnaces in steel mills, continuity of service is of the utmost 
importance, not only in the mill where numbers of men have 
to be laid off in case of a failure of the power supply, but to 
an added degree in a blast furnace where failure of the blow- 
ing apparatus gives rise to tremendous expenses if this 
failure results in taking the furnace out of blast. 


os os 
EST STATION * 
W.TurReo GENERATOR” 3 


Fig. 15.—Modern 30,000 K.W. Steam Turbine, Commonwealth Edison Co., 
Chicago. 


In fact, in all the turbine development which has taken 
place, an equally continuous development has taken place 
in its practicability; which includes continuity of service, 
freedom from disabling accidents, range of economical load 
capacity, ability to carry momentary overloads, low cost of 
attendance, repairs, and other operating expenses. 

The actual complete disabling of the turbine unit to-day 
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is extremely rare and when accidents do occur, they usually 
involve only a temporary increase in the steam consumption 
of the unit without interfering with the possiblity of operating 
it. One, or several stages, of a turbine of modern type may 
be disabled without putting the unit out of business. In this 
respect, there is no doubt that the turbine is greatly superior 
to the steam engine which it replaced. Bucket constructions 
have been worked out of great strength, and the causes for 
bucket failures have been definitely located and substantially 
removed; and turbines are so constructed nowadays as to 


CHICAGO SERVED BY COMMONWEALTH EDISON CO. | 
617,000 HP. IN FOUR ELECTRIC POWER STATIONS. | 
3K ST. NO.2,QUARRY ST. NO.3,GROVE ST. 4,NORTHWEST STATION. 


CENTR 


Fie. 16.—Chicago Territory. 


reduce the consequences of bucket failure to a minimum by 
largely confining the damage to the stage in which it 
originates. Water in the steam supplied to a turbine affects 
it by undue wear of buckets if of considerable quantity and 
long continuance of the condition, if in large quantities, by 
momentary reduction of speed and by roughness of operation. 
Accidental damage to the turbine due to this cause is so rare 
as to be almost entirely absent. The use of modern steam 
conditions, as is here proposed, eliminates this question 
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entirely. The multiplicity of moving joints and connections 
necessarily used in any form of reciprocating engine, by their 
rapid wear and the necessity of constant attention, constitute 
a menace to the reliability of such power units. Another 
advantage of the turbine which has been fully maintained 
is the automatic character of its lubrication. 

The conclusions set forth are based entirely upon ac- 
complished facts without any reliance upon prophecy 
as to future developments or even upon utilization of 
developments already in hand. There is no reason to believe 
that turbine development has ceased. The trend of the 
curves of Figures 7 and 8 is definitely against this hypothesis. 
We know for instance that higher steam pressures and steam 
temperatures will result in increased thermal efficiencies. 
Calculations easily made from known data show that, by the 
use of an initial steam pressure of only 500 lbs. per sq. in. 
with steam temperatures now in use, with units of maximum 
size and with the apparatus necessary to reduce the flue gas 
temperature to 125°, a thermal efficiency for the station, at 


steady load, of about 28 per cent. is attainable. Improve- 


ments in turbine construction are also possible and no 
ground exists for the belief that turbine development is at 
an end. 

Various combinations of gas engines with other prime 
movers have from time to time been proposed and at least 
one of them has been tried out on a considerable scale with 
results not encouraging to the future of such combinations. 
One of the most talked of combinations consists of a gas 
engine, the hot jacket water of which is utilized to furnish 
steam for a low pressure turbine. Such a combination would 
add three or four units to the thermal efficiency of a wholly 
gas engine station but this saving would not warrant the 
adoption of the system with its increased complication, with 
its undesirable interdependence of gas and steam units and 
the resulting jeopardizing of continuity of service. 

The increased investment required for such a plant would 
result in increased fixed charges; while the increased com- 
plication would increase the running charges; and these in- 
creases would more than neutralize the effect of the increase 
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in efficiency. For the above reasons this combination is not 
a factor in modern power generating systems. 

It should be pointed out that one of the difficulties con- 
nected with maximum utilization of the heat units available 
in the gas from blast furnaces, arises from the fact that 
utilization of these heat units is only one of the incidents 


Fig. 17,—20,000 K.W. Steam Turbine, Cleveland Electric Illuminating Co. 


necessarily attendant upon the operation of blast furnaces 
and the operation of steel mills. The attention of the 
management is largely fixed upon the question of production 
of pig iron and steel. The question of production of electricity 
and of blast are secondary. However, the savings which 
can be made over existing practice are so large, that they 
warrant giving this question the utmost attention. I, 
therefore, suggest the creation of a separate department of 
the works to handle this question of power generation, at the 
head of which should be an engineer of the necessary attain- 
ments and experience, whose sole duty should be to see that 
this power plant operates with the utmost economy and 
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continuity. In this way, I believe that results equal to those 
obtained every day by our central power stations can be 
realized with equal facility in blast furnace and steel mill in- 
stallations. 

The utilization of waste heat from open-hearth and heat- 
ing furnaces (and perhaps even from Bessemer convertors), 


Fic, 18.—15,000 K.W. Steam Turbine, New Orleans Railway and Light Co. 


to the limit, and of by-product gas resulting from the manu- 
facture of coke, the installation of modern steam turbine 
plants at all furnaces, capable of utilizing blast furnace gas 
to the maximum extent possible, and the tying together of all 
plants in a closely developed section like Pittsburgh by a 
suitable network of electric cables, will probably render it 
unnecessary to develop any power in such a district by the use 
of raw fuel. In fact, it is confidently believed that such 
complete utilization of the heat available in any of our large 
steel producting centers will render it possible to supply con- 
siderable electric energy for external purposes at a very 
attractive rate. (Applause.) 
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APPENDIX A 
SPECIFICATIONS FOR Buast FuRNACE PLANTS 


Figures in the paper apply to an installation of blast 
furnaces in a steel mill of which the principal constituent 
elements are given below. The data upon which all the 
values herein given depend were set forth in a paper before 
the Engineers’ Society of Western Pennsylvania, as referred 
to on page 11 in the paper; except that economizers have 
been added and details of feed-water heating system re- 
arranged for the steam plant to bring the efficiency of the 
plant up to the latest practice. 


Buast FuRNACEs. 


Four blast furnaces have been included in which it is 
expected that carbon will be consumed with a total amount 
of 12,835 short tons per furnace, per average month of 730 
hours. This figure corresponds to an output of 550 long tons 
of pig per day with a coke rate of 1,800 pounds per long ton 
and considering 85.2 per cent. of the weight of coke as net 
carbon passing into the gas. 

By means of the following formula quantity of air and 
quantity of gas produced for each pound of carbon leaving 
the furnace in the gas is given below. These computations 
are derived from a gas analysis and the values obtained are 
in cubic feet at 14.7 lbs. per sq. in. and a temperature of 60° F. 
and this quantity is substantially equal to cubic feet at 
30” mercury and 62° F. temperature. 


N: = percentage of N in the gas. 
C =the sum of the percentages of gases 
containing carbon. 
Then, 39.6 Nz/C = cubie feet of air per lb. of carbon. 
3140/C = cubic feet of gas per lb. of carbon. 


The air above computed is actual air after allowances 
have been made for slip, etc., and is the figure indicated on the 
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governing beam of a turbo-blower with a properly calibrated 
air governing apparatus. 


Sttererl Trap 


My: ei . h - 


_ ‘Bic. 19.—30,000 K.W. Steam Turbine, Waterside Station, New York 
Edison Co. 


The carbon above referred to is the carbon in the gas 
and consists of the net carbon in the coke and in the lime- 
stone, etc., less the carbon in the pig, flue dust, etc. 


The gas analysis used for this case is as follows: 


Per cent. 
Se Bae Cee Neh ee aire CLA gO eae Ma reo 26.2 
CONTR ce abe 5 a: vee sats Figo ors ero cee) 
C = Sum of gases containing carbon... 39.2 
Ao. = SUS oaieleWs fotis) lelles we eial epics! eo «© laussltegie fe Sieh ia) eis: ‘e ° ond 
N: = nen be aaterents aie Pa Ol O 

100. 


Electric Co. 
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The lower or net heating value of this gas is computed to 
be 95.5 B.t.u. per cu. ft. 

Substituting in the above formulae the value of N. and C 
for the above gas analysis, we have for these furnaces: 


Cu. ft. of air per lb. of carbon = 57.9 
Cu. ft. of gas per lb. of carbon = 80.1 


The total heat in the gas will then be: 


12,835 X2,000 80.1 X95.5 X4/730 =1,076 million B. T. U. 
per hour. ; 


All the gas produced passes through primary washers, 
and 30 per cent. of the gas is assumed to be used in the 
stoves. 


GENERAL CHARACTERISTICS OF THE PLANT 


The plant is laid out to be capable of supplying all 
blast furnace demands for air, water, steam and electricity, 
and also during week-day hours to supply to steel mills, 
per furnace, 5,000 K.W. of electricity, or a total for the 
plant of 20,000 K.W. of electricity. If, and when, the gas 
is insufficient to generate sufficient power for the full out- 
put of the steel mills, coal must be used to make up the 
deficiency. The cost of this coal is included in the figures 
of Table 1, last item under charges, at $2 per long ton 
delivered at fire-room door, and containing 13,500 B.t.u. 
per pound, plus 50 cents per ton for firing and ash-handling. 

The gas-engine plant has apparatus provided for burn- 
ing this coal in such emergencies. 

The entire plant in either case is assumed to be located 
on a river or a great lake, and it includes apparatus for un- 
loading ore, storing it and delivering it to the furnaces; 
and water is supposed to be of such quality that it is proper 
for use without purification. There is also included in the 
figures a water intake system with conduits and standpipes. 
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APPENDIX B 


Four-FURNACE COMBINED GAS-ENGINE PLANT 
Wiru STEAM RESERVE. 


This plant includes a gas electric and a gas blowing station; 
also an electric pumping station. There are steam spares 
provided in all cases for emergency use. This includes 
a boiler house supplying regularly a small amount of steam 
for various purposes connected with the plant, but with 
sufficient reserve capacity so that by coal firing, steam for 
the emergency spares may be supplied when necessary. 
Gas holders are provided to store a comparatively small 
amount of gas, and furnace gas can be turned on or off and 
used under steam boilers as occasion demands, coal being 
used to make up any deficiency. The average amount of 
coal used for make-up is small. 

The system includes a reserve of boilers and steam 
spares which have been found necessary in practice, so that 
the blast furnace, steel mills and pumps will seldom have 

to be shut down. 


BorterR PLuant ror Gas ENGINE STATION 


The following table shows the steam used in million 
pounds per month in this boiler: plant: 


Operation of electric station steam turbines...... 23.57 
Power Station, miscellaneous................... 2.13 
Gas Washer Station, miscellaneous.............. 0.47 
Blast Furnace, miscellaneous................... 9.47 

Total Steam te. cova ved cee ee 35.64 


The following quantities are used: 


Heat added in boilers—1,135 B.t.u. per pound of steam. 
Heat consumption of boilers at 65 per cent. efficiency— 


1,135 X35,640,000/730 x0.65 =85 millions B.t.u. per 
hour. 


ee ee ee eee ae eS ee ee ee ttle i ie 
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Coal used in addition to gas—8,800 long tons per year 
at $2.50 = $22,000, same as in Plant C. 


Normal coal to make’ margin same as in Plant C as 
found later, 43 million B.t.u. per hour. Normal 
43,000,000 x 246 X52 X 2.50 
= po 
135002240 Peas 


coal cost 


year. 
Total coal cost $48,600. 


Gas ELEctrRIc STATION 


Alternating current circuits are provided which are 
supplied by gas-driven electric generators; one of these 
circuits has steam turbines floating on the line at light load 
which are capable of taking greater load in emergencies. 
Gas engines are installed with a maximum capacity of . 
30,000 K.W. and a steam turbine with a capacity of 2,000 
K.W. 


POWER DISTRIBUTION IN K.W. 


K.W. 
Blast Furnace, miscellaneous.................-- 850 
PP epeniniia balou yvisk. pyeieis eee «= 29k oats hans 720 
Secondary Gas Washers................0+ee0es 642 
SWAIN OC ALIOI wide tice. caw 6.8: 25 doreagscee Lon! ogee 58 
Electric Station, miscellaneous................. 650 
SNM ries ee Rae oho oo aa naryinwe opts te tenets 20,000 

PCRIEALSE OWE cites soe Ai ae ee trees tele a Pen 22,920 
Sheaiite Ur bite? POWEP ic 65 dis se coxne 6 oss icle nite 725 
Gas-Engine Powel.........0+.s+-sesceereeeee 22,195 

SO al Re eer) Spare ia nia a Sea _ 22,920 


As already explained, 20 per cent. efficiency is used, 
giving a gas engine consumption of 22,195 x3410/.20 = 
378,000,000 B.t.u. per hour. 

The maximum amount of electrie power which is needed 
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for week-day working hours in the steel mill is 20,000 K.W., 
that is, 5,000 K.W. per furnace. The gas from the furnaces 
is, on the average, more than sufficient to furnish this 
amount of power, but on account of fluctuations of both 
load and gas, a greater load than that above specified would 
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Fie. 21.—35,000 K.W. Steam Turbine, Philadelphia Electric Co. 


involve shut-downs of the mill for unduly protracted periods 
when the gas is bad, or else it would involve undue expendi- 
ture for make-up coal. 


Gas Biow1ne STATION 


Seventy-four cu. ft. of blower displacement have been 
provided per pound of carbon. The blowing engine gas 
consumption is taken at 8,534 B.t.u. per gas I.H.P. hour. 
This is a test figure for the best plant investigated with an 
engine having limited overload capacity. Another plant 
gave 15,000 B.t.u. per gas I.H.P. hour. The average ratio 
of theoretical adiabatic air card to gas indicator card is 
0.844. The air-tub displacement per furnace is 12,835 x 
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2,000 x 74/730 X60 =43,400 cu. ft. per min. The average 
theoretical power for adiabatic compression (at 15 lbs. per 
Sq. in. air pressure) is 5 HP. per 100 cu. ft. of air per min. 
Gas blowing engine I.H.P. per furnace is 434 5/0.844 = 
2,571. Gas blowing engine heat consumption is 8,534 x 
2,571 x4 =88 million B.t.u. per hour. 


PUMPING STATION 


WATER DISTRIBUTION IN GALLONS PER MINUTE 


RCCOMUATVO W ASHES. a So lul. ss oe aa Pale 920 
Pileermieists Hone ee cae ir .. Gak ao te eae ne 5,310 
GWE EAtLON: 2) aay Wash POSS: Ea foe 2,080 
Blast Furnaces... .. . RN ee rs itr as oe 6,667 
Make-up and Miscellaneous.............-..... 1,000 

4 Total Plant Water............ Dir, eee 15,977 

Heat balance for complete gas-engine plant with steam 
reserves: 
Million B.t.u. 
per hour 

“4 TEA aM We Te oe SS cao i an eats Boge 85 

- Pileettic MLAUOI hc aire cougar ee Has a egal ae 378 

2 El vimmistaiOme oe Sick, aps el Pees wee a os 88 

: Srayves tooo! Votal Gag: 2.65. os od et 323 

: ETS ITT © Role Re tira vie ey aor aaa ae ere 245 

4 

ARE BEd sale, fee oe Re ce atten ean a ect 1,119 

4 Fieattrom Normal Coals... c5a0.5 22g wee 43 

5 SES AON CC eet ee Pe aa aS aco 1,076 

; 

The cost of the complete plant, including reserve boilers 

: | and steam spares in electric blowing and pumping station, 

4 are given in the first eolumn in Table 1 in the main body of 


the paper, and need not be here repeated. 
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APPENDIX C 
Four FurNAcE ALL Gas ENGINE PLANT 


This plant has no steam blowing or electric units, with 
one steam pump used only for emergencies. Reserve gas 
producers are provided, which normally relieve the Open 
Hearth Producers, so that both sets are running light. For 
emergencies, the regular producers are run on their furnaces 
at full load, and the reserve producers are diverted to the 
gas engines. There is thus no heat used during normal op- 
eration by the engine producers. Emergency coal, $22,000 
per year. 

A boiler plant supplies steam as in B, except for steam 
turbines, giving 12,070,000 pounds per month and requiring 
1,185 X12,070,000/730 X 0.65 = 29,000,000 B.t.u. per hour. 
The electric station will have gas engines exclusively, 
supplying the entire power of B and requiring 22,920 
3,410/.20 =391,000,000 B.t.u. per hour. 


HEAT BALANCE FOR ALL GAS PLANT, IN MILLION B.T.U. PER HOUR 


BOUerss +. sinc sh oa fs wae eee eee 29 

Fleetric Station: ¢.\0:, ines oe eee 391 

‘Blowing Station. 2... 2... se cee ee 88 

SLOVO. olekanle nation VAR Cee 323 

Margit. Uv ace ced parent oe teen en 245 

Totals. <a. cewais eet ae eee 1,076 
APPENDIX D 


Four-Furnace Steam TurBiIngE PLANT 


This plant is equipped with large, modern boilers, with 
all improvements and with economizers. The boilers can 
burn coal as well as gas. The steam conditions are such as 
would be used in modern stations, 235 Ibs. per sq. in. gauge, 
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200° superheat, 28.5’ vacuum. There are motor-driven, 
circulating pumps directly attached to the generator steam 
turbines and not included in the general pump station. 
Throughout the plant motor-driven auxiliaries are also used 


=< 


| 
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Fie. 22.—Two 25,000 K.W. Steam Turbines, Essex Station, Public Service 
Electric Co. of New Jersey. 


with enough steam-driven auxiliaries for emergencies and 
to heat the feed water to an amount consistent with the 
best efficiency of the boiler economizers. Plant service and 
Blower Circulating Pumps are condensing steam driven. 


TuRBO-ELECTRIC STATION 


There are three turbo-generators rated at 12,000 K.W. 
continuous load; two of these to be operating continuously 
and one to be a spare, for regular week-day load. There 
are small motor-generator and turbo-generator sets for 
excitation, feed-water heating, etc. 


"eq ‘UMBTPOO A eg UYsnvy] puv souore ‘ourquny, Wg “MM 000‘OZ—'ES “OMA 


ee wea eee wre 


_ 


eS ee ee Oe 


RECENT INSTALLATIONS OF LARGE TURBO-GENERATORS—RICE 63 


POWER DISTRIBUTION IN K.w. 


Blast Furnace, miscellaneous.................. 850 
Auxiliary Power, Exciter Losses, etc... .. ae 320 
pee RLS eM et. Citesl nay sees OE Cee ee ota nck eo ve 20,000 

PCE MME CONGO D use reuhcd 0h os sao BOE ees os 21,170 


_ Water rate for average load, 12 lbs. of steam per K.W. hour. 


Average steam consumption of turbo-generator, 12 x21,170 
= 254,000 Ibs. per hour. 


TurBo-BLOWING STATION 


Five turbo-blowers are provided, one for each furnace and 
one spare. Allowing 3 per cent. for time out and stove 
losses, and using 57.9 cu. ft. of air per lb. of carbon, as pre- 
viously deduced in Appendix A, we have as the capacity of 
the blowers 12,835 x 2,000 X 1.03 X57.9/730 X60 =35,000 cu. 
ft. per minute. Steam consumption of a high efficiency 
centrifugal compressor at average air pressure 15 lbs., 1.08 
Ibs. of steam per 100 cu. ft. of air. Total steam consump- 
tion of blowers 350 1.08 x60 4 = 90,800 lbs. per hour. 


PumPING STATION FOR STEAM TURBINE PLANT 


WATER DISTRIBUTION—-GALLONS PER MINUTE 


Make-up and General Losses.................. 600 
EGP ar tsiCe™ WALLET... 45 a:s econ ee oe ee eer 6,667 
ib OPO Wer W Atel. <6. see Ben a ate eee as 1,200 
Electric Pelee. Piet Soop 11, Bettas Ge 500 

MOUnL ee IAN, WAUET. a ofa ty. Bele cheers ancie Ss oes 8,967 
Turbo-Generator Circulating Water............. 43,700 
Turbo-Blower Circulating Water............... 12,400 

DPA AEEET ee he eek is sie SEU b26 65,067 


The circulating pumps are directly connected with the gen- 
erators and blowers, and their costs are included therewith. 


BorLeR SYSTEM FOR TURBINE PLANT 


Boilers rated at 2,500 HP. each are used with econo- 
mizers and feed-water heaters using exhaust steam from 


auxiliary apparatus. 


64 AMERICAN IRON AND STEEL INSTITUTE, MAY MEETING 


Fig. 24.—35,000 K.W. Steam Turbine, Boston Elevated Station. 
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Fig. 25.—Exterior of Station of Buffalo General Electric Co. 
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STEAM CONSUMPTION TABLE—LBS. PER HOUR 


Total Non-condensing Steam Lost............. 12,800 

Total Non-condensing Steam for Heating Feed 
“AGURS a dag! Ay 26 of Ee ae Ee ce ee 20,000 
pape Generators. 640. ...o 0. ecu tes Beebe s 254,000 
Peter iowerscgaw . Se ee, et 90,800 
BendensinpoPumpse 4 U.c5.0. «acca palo en. 6,300 
BRO UAE ROMO eee Ok lt al. casei don ey Sone. 383,900 


The temperature of feed water at entrance to economizer 
is 143° F., and 6 per cent. of the total heat of the gases is 
counted as available in the economizer. The main boilers 
raises the water from 233°, utilizing 75 per cent. of the 
heat in the gases, corresponding to 75 per cent. boiler 
efficiency. Total heat of the steam above 233° is 1,113 
B.t.u. per lb. Total heat in the gas, 383,900 X1,113/.75 = 
570,000,000 B.t.u. per hour. 

The steam-turbine plant, therefore, by these figures, re- 
quires more heat than the gas-engine plant. 

The heat storage capacity in the boilers is considerably 
more than exists in the gas-engine plant, so that probably 
no more make-up coal will be needed than in the gas-engine 
plant. However, in order to make this comparison conserva- 
tive, no consideration is given to this and enough coal is 
provided for,in addition to that provided for in the gas- 
engine plant, to make the apparent surplus or margin the 
same. This calls for an additional 62 million B.t.u. per hr., 
requiring coal costing $38,400 per year additional to that in 
the gas engine plant. 


HEAT BALANCE FOR COMPLETE STEAM-TURBINE PLANT 
Millions B.t.u. Prev. value of 


per hour Gas Plant 
Pumps, Generators and Blowers.... 570 508 
Stoves..... hin ee Oe See ey 323 323 
Margit. fs. +S posta eee: 245 245 
A Gist as Seas Sate tee ts 1,138 
Deduct Heat from Coal........... 62 


Heat from (Gas; a5... 432s 09% 1,076 1,076 
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Fig, 26.—Interior of Station of Buffalo General Electric Co., Three turbines 
are installed and one is on order. 
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The costs of the complete plant are given in the second 
column in Table 1 of the main body of the paper and need 
not be here repeated. 


APPENDIX E 


SEGREGATED Gas ELectric STATION 


In order to enable a better comparison to be made of the 
electric stations in the steam and gas plants, all of the items 
in each case pertaining directly to the electric station are 
brought together. This, therefore, provides an electric 
station using gas-engine-driven generators fed by blast- 
furnace gas and including the necessary gas washing station 
and pumping station to supply the exact amount of gas and 
water for the gas electric station only. In the complete 
plant, as already mentioned, there were boilers for supplying 
the amount of steam regularly needed about the plant and 
for reserves for emergencies. That fraction of these boilers 
which is proportionate to the amount of gas used in the 
electric station is herein included in the cost of the gas electric 
station. This is necessary to give a station which will supply 
the requisite amount of electric power in any emergency. 


SEGREGATED STEAM-TURBINE ELECTRIC STATION 


In the same way as the gas-engine electric station was 
segregated, we segregate the steam-turbine electric station 
by including that fraction of the boilers and auxiliaries 
which belongs directly to the electric station. 


Presipent Gary: Copies of Mr. Rice’s paper in pamphlet 
form, with all illustrations, can be had in the foyer at the 
entrance to the hall. There will now be a discussion of this 
last paper by Dr. David 8S. Jacobus of New York. 


RECENT INSTALLATIONS OF LARGE TURBO- 
GENERATORS 


Discussion BY Davip S. JAcoBUS 
Advisory Engineer, Babcock & Wilcox Company, New York City 


Mr. Rice gives data respecting the development of large 
steam turbine practice but he does not refer to those who 
were pioneers in the field. A history of the sort is vitalized 
by including the human element, and I will therefore refer 
to some of those who took part, especially in connection 
with the development of steam turbines built by the Com- 
pany with which Mr. Rice is connected, without attempting 
to give a complete record. 

In the early days after the De Laval turbine had been 
brought to a successful form for small units running at high 
speeds, when many small units of various types were being 
experimented with, it fell to my lot to make a number of 
tests of small turbines. During this period Professor Denton, 
with whom I was associated, tested and made a study of a 
turbine designed by Mr. Curtis and reported that there were 
great possibilities for the development of large size units. 
Curtis’ design was later taken up and successfully developed 
by the General Electric Company. It takes more than ideas 
to attain success in a case of the sort—it requires enthusiasm 
and nerve. I have often said that there is one who deserves 
unqualified credit for his work in the early days of the art, and 
this is Mr. W. L. R. Emmet, who was truly, as I recollect 
someone said at the time, a “‘boss optimist.’”’ Mr. Emmet 
believed in large steam turbines and believed so strongly 
that they would eventually displace piston engines that he 
risked much in advocating the building of the first large 
units, and it was his energy and push, backed by the vast 
amount of work done by others in his organization, that led 
to what finally resulted in the large steam turbines they are 
turning out to-day. 


. Mr. Rice says nothing of his own connection with this 


bh ee 


ill tin aren dite ee Die lt oe Rte DD Be 
i) 


ree ew 


ee ee ee ae ea oe ee 


RECENT INSTALLATIONS OF LARGE TURBO-GENERATORS—JACOBUS 69 


development. At the time Mr. Rice entered the field the 
large steam turbine industry was in its infancy. Mr. Rice, 
through his experience in designing and building piston 
engines, was particularly fitted for the problems at hand, 
and as we all know, he has taken an active part in bringing 
the turbines to their present stage of perfection. 

There are others who should be remembered in connection 
with the early development aside from those who took part 
in the actual construction of the turbines. It is not alone 
the designing engineer who takes a risk in launching a new 
enterprise; it is the engineer who is bold enough to try out 
the idea in actual service. Mr. Samuel Insull and Mr. 
Frederick Sargent were responsible for the installation of 
the first large size units mentioned by Mr. Rice, which were 
installed at the Commonwealth Edison Company of Chicago. 
The first large unit was a commercial success, irrespective 
of the fact pointed out by Mr. Rice that the steam consump- 
tion of an up-to-date steam turbine for a given electrical 
output is about one-half that required for this first unit. 
The co-operation of Mr. Insull and Mr. Sargent had a most 
important bearing on the remarkable progress that was made. 

Mr. Rice’s comparison ofthe results obtainable with large 
steam turbines and gas engines is a most interesting one. 
He shows that the thermal efficiencies of the two types of 
prime movers will be about the same for the power plant 
considered, where blast furnace gas is used for fuel, together 
with coal which is used in small amounts during occasional 
deficiencies of gas supply. When it comes to figuring the 
total charge for the plant per year, the balance is strikingly 
in favor of the steam turbine. © 

Mr. Rice states that by using the most modern equipment 


- of boilers, superheaters and economizers, with gas which is 


passed through primary washers, an efficiency of 81 per 
cent. can be obtained. This figure may be reached with 
the proper equipment and the best sort of operation for a 
continuous load. 

To obtain the best efficiencies with blast furnace gas 
there must be but little excess air supplied for combustion and 
the gas must be completely burned before the products of 
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combustion pass upward between the boiler tubes. To 
accomplish this there must be a sufficient furnace volume so 
disposed that there will be a proper path of travel for the 
flames, and the gas burners must be arranged to give the 
proper proportions of air and gas and the proper mingling of 
the air and gas. Recent developments with burners arranged 
so as to bring the pressure of the gas up to the outlet and so 
designed as to give an intimate mixture of the air and gas 
before entering the furnace have shown that higher furnace 
temperatures can be maintained than in the older practice 
and that the gas can be burned with a shorter flame than in 
certain of the older forms of gas burners. Higher furnace 
temperatures and the ability to burn the gas within a given 
furnace volume and the proper design of the boiler and its 
economizer makes it possible to obtain the efficiency given 
by Mr. Rice. 

Mr. Rice deals with the possibilities of future develop- 
ment showing that an increase in economy can be secured 
through an increase in the steam pressure and the steam 
temperature and by paying attention to certain features of 
economizer operation. As time goes on undoubtedly the 
trend of progress will be in this direction, as the increase in 
the cost of fuel will make it possible to install more elaborate 
and expensive systems than those which now give the best 
commercial returns. 

In the comparisons made in the paper the gas engine plant 
includes a reserve steam plant for carrying a portion of 
the load in case of emergencies. It would be interesting 
from a thermodynamic standpoint to compare the efficiency 
obtainable from the best gas engine plant with no steam re- 
serve plant with that obtainable from the best modern steam 
turbine plant, the efficiencies being based on the heat in the 
gas used by the gas engine and on the heat in the coal or gas 
used by the steam turbine plant.* It would also be interesting 
to make a comparison on the basis of the heat of combus- 
tion of coal, the coal in one case being gasified in producers 
and the gas supplied to the gas engines, and in the other 


* This has been done in the revision. 
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burned under the boilers. Such a comparison would not be a 
commercial one, as all fixed and operating charges would be 
eliminated, and further it would not form the basis of a fair 
comparison as the reserve steam plant is necessary to secure 
the same approximate degree of reliability for the gas engine 
plant as for the steam turbine plant, and the fuel required 
for the reserve steam plant should be included. The compari- 
son nevertheless would give interesting data respecting the 
thermodynamic possibilities apart from reliability and fixed 
charges. It would appear that the results will indicate 
a somewhat greater coal consumption for a gas engine plant 
where the coal is gasified in producers than for a steam 
turbine plant, which is contrary to the ideas of many. It 
would add to the value of the paper if figures could be given 
by Mr. Rice to cover these cases. 

Mr. Rice speaks of combined gas engine and steam tur- 
bine plants, pointing out that a steam turbine plant operated 
by the waste heat from a gas engine involves such a large 
expense in comparison with the increase of power as to make 
it unattractive under existing conditions. Should the cost 
of fuel be great enough a plant of the sort might be commer- 
cially practicable, but would seem that this will not be the 


- ease for a long time to come. 


In the gas engine we obtain high efficiencies at the high 
temperature end of the cycle but are unable to utilize the low 
temperature end. In the steam turbine with modern con- 
densing apparatus the low temperature end of the cycle is 
utilized to the fullest extent. It would therefore appear 
that there are great possibilities in combining the two. On 
working out an actual case it will be found that the work of 
the steam turbine would be comparatively small, amounting 
to, say, 10 per cent. of that of the gas engine, and it can be 
seen that the large amount of additional expense and com- 
plication involved would offset the saving in the cost of fuel 
unless the fuel is comparatively expensive. 

Time and time again those of inventive minds have 
proposed new cycles for the production of power. In most 
cases these have been impractical, or if promising from a 
thermodynamic standpoint, have not been so commercially. 
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Mr. Emmet, who has done so much for the steam turbine, is, 
as most of you no doubt know, working on the development 
of a cycle where the work at the high temperature end is done 
by a turbine driven by the vapor of mercury and the work 
at the low pressure end is done by a steam turbine. This 
combination promises as high or even higher efficiencies 
than are obtainable through the combination of a gas engine 
and a steam turbine plant. It is eminently fitting that a 
man who has done so much in the development of the 
steam turbine should lend his energies to the development of 
a system of the sort. 

It behooves us to look into the future in our endeavors to 
improve. Should we develop highly economical systems 
which are not immediately adopted our work is not in vain; 
we will be pointing out a way for those who will succeed us, 
who will have to go much more seriously than we do into 
the great problem of saving and conservation. (Applause.) 


PRESIDENT Gary: We will have the pleasure of hearing 
Mr. Alex Dow, President of the Detroit Edison Company, 
through Prof. C. R. Hershfield, who is to read the paper. 


Pror. HERSHFIELD: I am presenting this material for Mr. 
Dow of the Detroit Edison Company, who unfortunately 
is unable to be here to present it himself. (Reads paper.) 


RECENT INSTALLATIONS OF LARGE TURBO- 
GENERATORS 


Discussion By ALEx Dow 
President, The Detroit Edison Company, Detroit, Michigan. 


The most useful response which I can make to the invita- 
tion to join in this discussion is to give you, first, some 
personal opinions based on thirteen years’ knowledge of big 
turbines; and, second, the recent costs of a steam turbine 
station. 

The first big turbine for which I was responsible was big 
in its day, although it would be considered small now. It 
was a 3,000 kilowatt vertical shaft 600-turn machine which 
went into commission in 1904. It was followed by three 
others of the same size and speed, and a fifth of the same size 
but higher speed and more economical. Following these, I 
have had in the service of The Detroit Edison Company four 
9,000 kilowatt turbines, three of 14,000 kilowatts and one of 
15,000 kilowatts, all of these being of the vertical type; and 
three 20,000 kilowatt machines of the horizontal type. We 
have under contract two turbines of 30,000 kilowatts and 
one of 45,000 kilowatts, the latter of which is now in transit 
from the factory. 

A word as to the vertical shaft machine. It was pre- 
eminently a reliable turbine. Its reliability earned the 
affection of the men who had to live with it. Its inherent 
limitations are those of the vertical shaft, restraining it to a 
low rotative speed, which means (in a large turbine) either 
impracticably large discs or a sacrifice of economy. If some 
one would discover and apply a force acting horizontally as 
gravity acts vertically, the limitations would be removed 
and I believe the vertical shaft machine would continue to 
be the favorite of the central station operator. 

My first large turbine used just twice as much steam per 
kilowatt-hour as does the latest one. Of course that first 
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one is out of service long ago. It was replaced by one of the 
9,000 kilowatt turbines, and its original string of boilers, 
rearranged with different stokers and gas passages, serves 
the 9,000 kilowatt machine. The new turbine takes less 
steam and the boilers now make more steam. The improve- 
ment in the boiler room during the thirteen years is less 
spectacular but quite as useful as the improvement in the 
steam turbine. Unfortunately it is less known. I confirm 
Mr. Rice’s statement that sustained boiler house efficiencies 
of 81 to 82 per cent. are possible, economizers being used. 
My justification for this statement is that we have year 
after year a boiler house efficiency of 76 per cent. all losses 
by banked fires included, etc., and made without economizers. 

My observation is that turbine efficiency is too often 
cancelled, in the total operating costs, by badly designed 
and badly managed boiler houses, by poor condenser practice 
and by neglect of station heat balance—the usual fault of 
heat balance being an excessive or careless use of steam 
auxiliaries; the less frequent fault being making a fad of 
electric auxiliaries. 

I arrange the conditions of power house design for 
economy, in order of importance, as follows: 


1. Design your furnace and the gas passages of your 
boiler for the exact fuel you are going to use, or for an 
intelligent compromise among the different fuels which you 
may be compelled to use at one time or another. 


2. Design the condenser system so as to utilize the full 
possibilities of high expansion which characterize the steam 
turbine but without over-cooling the condensate. 


3. Buy a good steam turbine—remembering that it is 
possible to refine turbine design, in reaching for thermal 
efficiency, beyond the point of mechanical reliability. 


4, Make your heat transfer as nearly as possible a closed 
cycle. This requires that you consider condensate tempera- 
ture, make-up water, auxiliary power, station uses of energy, 

furnace draft and economizers, as one all together problem, 
and not as several separate problems to be left separately 
to the purchasing agent or to the ‘‘catalogue engineer.” - 
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The three tables which follow show our operating cost 
figures for the Connors Creek Station which went into regular 
service in June, 1915, with one 20,000 kilowatt turbine, 
followed presently by a second, and which put its third 20,- 
000 kilowatt turbine into commission in March, 1917. It 
should be noted that the output from Connors Creek has 
been limited during the twenty-one months by transmission 
conditions. That is to say, to increase the output would 
have involved electric transmission or distribution losses 
external to the station, and that, therefore, the turbines have 
not ordinarily been loaded beyond three-quarters rating. 
The difference between the July to June twelve months 
(Table 1) and the January to December twelve months 


‘ (Table 2) is due to the disturbance of coal supplies and costs 


in the last weeks of 1916. The same cause, together with the 


TABLE 1 


CONNORS CREEK POWER HOUSE. 


PRODUCTION EXPENSE 
12 Months Ending June 30, 1916. 


Total Expense 
PRODUCTION Expense _— per K.w.h. 
Operation: 
UPETIMGCMOEN CO seca os sc ctheot aiee.aiee we ayer a oie $16,841.40 0.013¢ 
A ENSTES 4. oo dices Baty <0 a Ae oO One oe ae ee 54,308 .36 .043 
Biel Py she ate oie oe EEO 197,554.76 .158 
WV BGO Seen ee Cea M ce, ste enetnia te si acrcage otal Sachasieegs 10.00 Macs: 
LTLOT VOR AIUD ae: Gokie ee OSIOt DER CIEE eRe ere irae 1,416 .60 .001 
Station Supplies and Expense................ 5,562 .85 .005 
Maintenance: 
Sia tlOUe UMLITI ZS y.fete. cme wiove eh avers sie.ctols Suiete, © 7,786 .96 0.006¢ 
Sseame MG uipMenty..ceroreseiet- crsiareiew sie ale ae wie eln 23,826.70 .019 
Mlectrical HQuIpMe;nt 1 .c.2.¢ 2 ac eens oso lee = ous 3,299 .80 003 
“A BYayitstl le com eehes OE Ie aed teat care een $310,607 .43 0.248¢ 
HES aP OV UT LION eee e 9 at cies osiet sen ose ousin tesevove tavaien saat ove 125,158,800 
Maximum Demand (30 Minutes)................. 35,000 
| Ane iach heomeont pd ab ees OLS eine Join mena ne 14,300 
HME CL GTi ate exces eee orceec cvs eee So Sorete geod, wobage! art ne 409 
Coal per Kew.b:— Rounds) ....5006 = 0+ see <e es 1.44 


TE ea, wee Jel, skeeecceds poomparocme Gags uumon. 19,700 
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increased use of heat in the buildings during the winter 
months, has affected the three months’ costs, January to 
March, 1917 (Table 3). The difference between 19,700 heat 
units per net kilowatt-hour of output under normal condi- 
tions and 20,300 in the three-months period is 600 heat units 
of which 400 should be charged to disturbance of normal 
furnace operation by the use of unusual qualities of fuel. It 
takes time for the best of firemen to discover how to deal with 
a different coal fed without notice into his stokers. The 
remaining 200 heat units represents the difference between 
the midwinter radiation losses and the average for twelve 
months. A midsummer period for the same station shows 
19,200 heat units. 


TABLE 2 


CONNORS CREEK POWER HOUSE 


PRODUCTION EXPENSE 
12 Months Ending December 31, 1916. 


Total Expense 
PRODUCTION Expense — per K.w.h. 
Operation: 
Superintendenceirsts, oacshssadeghemeroere ’. $20,521.67 0.013¢ 
Weames ccc ties Prati erensiaeeeisic kes gies eee ee eee 68,477 .62 .042 
LOFT.) Bean AR PhS in SOR ee monte 282,135 .47 .174 
SW SGI sic sinds aneovcsctate \e0y ce exer cetera 10.00 copra 
Tbricants iicsk easing) sc os aie en Re ee 1,055 .23 .OO1 
Station Supplies and Expense...............- 10,037 .92 .006 
Maintenance: 
Station Buildings. ars. eaten eee ens $11,711.94 0.007¢ 
Steam Hauipment:....n.. ceo ee eee 26,670 .32 .016 
Blectrioal Equipment, «..s.cnsc cae eee 4,394 .92 .003 
Totals cscs dursiastrers.s sie Shave ee eee $425,015 .09 0 .262¢ 
Tw Outpute; 2c 15. eee ne oe ee eee 162,117,600 
Maximum Demand (30 Minutes)................- 36,000 
Average Load.5., .\\.. cen betta eae ee ee 18,500 
Losd Factor, i... .s.0¢0 teeveeun cee ee 514 
Coal per K.w.h. —Pounds...........2cceceseeers 1.45 
B.ta. per Kw.h 4.3... <a 26 i eee 19,800 


(Hourly wage and price of coal per ton increased over July, 1915, to June, 
1916, figures). 
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4 Let it be noted that the Connors Creek figures are for 
4 current actually metered out at the transmission voltage of 
4 23,000 to 25,000 volts. They should not be compared with 
4 figures of current generated, whereof part is used for station 
. purposes. 
: Let it be noted also that these figures represent a design 
4 of the years 1913 and 1914, and a balance between invest- 
a ment costs and operating costs based upon fuel of 13,500 
4 heat units costing $2.40 per short ton. Were we designing 
e. to-day for fuel at $5.00—which seems to be the probability— 
we would buy turbines of still higher rotative speed, which 
4 would require about 9 per cent. less steam than our Connors 
Creek turbines, and which would be nearly as reliable; we 


TABLE 3 


CONNORS CREEK POWER HOUSE! 


PRODUCTION EXPENSE 
3 Months Ending March 31, 1917. 


Total Expense 
PRODUCTION Expense per K.w.h. 
Operation: : 
DMUperin vend NCS, masyr das ws, lnsebs F no tienes tik $4,955 .84 0.009¢ 
Nea ET SI eR ORM hae, A Ee ia ind oR aa 27,460 .64 .050 
TEES NR BER RIA Se Rn a erg ace eae ee i 144,735 .71 .264 
VETS so UR shel Fa RON rae Ac i Re eee an 
PIE CCAM TS Ata tine tecey ro). Cael at ai teP Ro veae hs ene 543 .43 .001 
Station Supplies and Expense................. 2,789 .67 .005 
Maintenance: 
Station Sul dings ese. e.te < freteeeps uw od oe alts ee $6,972 .03 0.013¢ 
Sees yaa el Do (ONY op aul sali tease & Pipe en Pe pc cacbiryero oer 8,681.11 .016 
Miectrieal Wamipmenttae. © 42: 2 ea clin ty ete seis 870.12 .002 
Aci Calle etre tad mB nie eaten ae ae ee STIS $197,008 .55 0.360¢ 
TOR ih Sk C10 or rata Oyen owe Cat narar ire ere ee a 54,654,900 
Maximum Demand (30 Minutes)..............--. 45,000 
RV CTASO TONG s,s aha ae eee bene Sete s 25,300 
|, (oe pitel TENG PO eae AEB toca, cy aoe citinic Siete ome cima race oa ieaan 562 
Coal per K.w.h.—Pounds..........+-2+-+eeeeeeee 1.56 
Bete Per Kw bie pode Racisieanns nes ner salen es 20,300 


(Hourly wage and price ot coal per ton increased over January, 1916, to 
December, 1916, figures). 
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would install economizers, for which we have room, but 
which we have not heretofore thought desirable, and thereby 
bring our maintained boiler room efficiency up from 76 
per cent. to, say, 81 per cent.; and we would make certain 
other refinements in our heat balance which might save 1 
per cent. of our total fuel. The result of these changes 
would be a reduction from a normal use of 19,700 heat units 
per kilowatt-hour to something like 17,000 per kilowatt- 
hour of net output. (Applause.) | 


PRESIDENT Gary: Is there any further discussion? 
(Pause.) If not, we shall now have a paper on The Manu- 
facture of Steel Castings by President Lamont of the Amer- 
ican Steel Foundries, Chicago. 


THE MANUFACTURE OF STEEL CASTINGS 


Rosert P. LaMont 


President, American Steel Foundries, Chicago, Illinois 


In the Proceedings of the American Iron and Steel 
Association (as it was then called) for the year 1883 it is 
stated that “included in the production of open-hearth 
steel ingots in 1883 are 1,684 net tons of steel castings made 
directly from the open-hearth furnaces. The production of 
steel castings is rapidly increasing in this country.” From 
year to year since then the annual figures have been given, 
but as far as we can find there have been no papers on the 
subject, so perhaps to begin with a brief statement outlining 
the history of the industry may not be out of place. In so 
far as we could find, no one in this country has undertaken 
to record its early history or to keep any record of its 
development. A fairly complete search through several 
scientific libraries, and the available literature on the sub- 
ject, has disclosed some facts which may be of general 
interest to the members of this Institute. 


Cast STEEL AND STEEL CASTINGS 


Every ton of steel produced by present methods may 
properly be called cast steel, but only a comparatively small 
percentage of this steel in its final form may be correctly 
described or referred to as steel castings. There would 
seem to be a rather small margin of difference between 
pouring the molten metal into an ingot mold preparatory 
to its being rolled or forged, and pouring the same metal 


into a mold in which it takes its final form and shape. 


Looking at it now, it doesn’t seem as if it should require 
any great inventive skill to step from one process to the 
other. - In principle it is a simple matter, but the practical 
difficulties were great and the development of the cast 
steel industry was correspondingly slow. 
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Because of this rather narrow line between the first 
stage of ordinary steel making and what is in a sense the 
final stage of making steel castings, it is difficult to point 
out any definite place and date at which it can be said with 
certainty, ‘‘Here is where the making of steel castings 
began.” In the large volume of literature on the early 
history of steel making there are practically no references 
to steel castings. The expression “‘cast steel”’ is frequently 
used, but it refers in every case to the pouring of the metal 
into ingot molds. 

The probabilities are that the first castings were of 
simple form—such as could be produced in metal molds, 
and were no more difficult to make than ingots. As more 
complicated shapes were attempted, the necessity developed 
for a different kind of mold. The art, if it may be so called, 
was no doubt a gradual development, and no single name 
stands out prominently as the inventor of steel castings as 
now produced. 


DEVELOPING THE INDUSTRY IN EUROPE 


However, there seems to be no question but that the 
credit for making the first steel casting belongs to Germany. 
In the report of our Federal Commissioner, Mr. William 
P. Blake, to the Vienna’ Exposition of 1873, in describing 
the exhibit of the Bochum Steel Works in Westphalia, this 
statement is made: ‘‘One of the special operations in this 
works is the casting of steel in molds, after the invention of 
the technical director of the works, Mr. Jacob Mayer.”’ 
Although the process was not patented in the country, it 
remained for ten years the exclusive property of the com- 
pany and of those works in France and England which had 
obtained the rights to manufacture. The report con- 
tinues: “‘Another specialty of these works is the manu- 
facture of cast steel bells. We have not space to detail all 
of the advantages and virtues of cast steel bells. Their 
manufacture dates from 1851. As early as 1855, at the 
Paris Exposition, the bells of the company attracted general 
attention. The surprise of the inspectors at this new steel 
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product, indeed the doubt as to the possibility of working 
steel in this way, was so great that they desired an inquiry 
to be made to ascertain whether these bells were really 
steel, as was represented, or whether they were made of cast 
iron. The result of the inquiry was the bestowal of the 
Great Gold Medal by the jury of the Exposition upon the 
following grounds: ‘‘The exhibited bells are characterized 
by perfection of performance, and a very clear unmixed 
tone, which is as clear as that of the ordinary bronze bells.’’ 
As a consequence the jury came to the conclusion that the 
Bochum Company, by its method of molding and pouring 
steel, had not only superseded bronze as the material for 
bells but had given a new direction to the manufacture of 
large forged and rolled pieces of machinery. The bells 
were cheap, costing about one-half as much as bronze bells: 
they were heavy, and since 1855 their manufacture had 
greatly and rapidly increased. In the year 1858 a test 
proved “that it is impossible with human power to crack 
one of these steel bells with heavy sledge hammers.” 

The steel in these early castings was melted in crucibles 
and cast in metal molds. Jacob Mayer is the only indi- 
vidual name mentioned in this reference to the early history 
of steel castings, but it is not clear from the report whether 
the technical director in 1873 was the originator of the in- 
dustry which apparently started in 1851, or whether he 
carried the process beyond the metal mold stage. 

Immediately after the Paris Exposition of 1867 the Terre 
Noire Works of France began a series of experiments to 
produce a metal to meet the requirements for projectiles 
for navy guns. They used a Siemens-Martin furnace, and 
the subject was gone into thoroughly from a metallurgical 
standpoint, probably for the first time. A number of irons 
were tried with the addition of a certain amount of steel 
scrap before casting. The results showed that the addition - 
of scrap improved the iron, but the variations in the breaking 
points of the steel were found to correspond with the amounts 
of silicon it contained. If the addition of steel scrap was 
pushed beyond a certain limit, blow-holes began to appear. 
Experiments showed that projectiles made of this steel 
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would not stand up in test. It was determined that to 
obtain steel without blow-holes, a proportion of 11 per cent. 
to 12 per cent. of pig containing 3.5 per cent. to 4.0 per cent. 
of silicon should be added. This gave a hard metal and 
proved unsatisfactory. The metal was pasty, ran badly, 
and did not stand forging well. It was found necessary to 
add a certain amount of manganese in the initial bath, which 
made the slag sufficiently fluid to separate from the metal. 
It was of greatest importance to keep the oxidation as low 
as possible, and the process finally resolved itself to the 
employment of manganese and silicon in definite proportions 
and at regulated times. The metal was tapped directly © 
into the molds, there being two tap holes, side by side, 
running into one spout fitted with two nozzles. 


de 
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Miscellaneous Steel Castings, weighing from a few ounces to 10 pounds each. 


About this time, that is to say, about 1870, this company 
was producing all sorts of industrial castings, such as 
cast steel car wheels, frogs, roll-pinions, ete. It was not 
until 1875 that the Terre Noire Company produced a cast 
steel shell which would go unharmed through armor plate. 
By 1879 this works was producing two hundred tons of steel 
castings per month, about half of which consisted of pro- 
jectiles for the French Government. The elastic limit of the 
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steel was about from sixteen to twenty-eight tons per square 
inch, with an elongation of from two and one-half to fifteen 
per cent. 

At the Paris Exposition of 1878 the Hadfield Steel 
Foundry Company of England exhibited double spur wheels, 
railway crossings, wheels, pulleys, hydraulic cylinders, etc. 


EARLY DEVELOPMENT IN THE UNITED STATES. 


In the United States a few attempts were made during 
the Civil War to produce small field pieces of cast steel. A 
number of steel works are reported to have made steel 
castings for their own use during this period. The best 
information indicates that the first steel castings produced 
in this country, which were of value commercially, were 
made in July, 1867, by the Wm. Butcher Steel Works, which 
afterwards became the Midvale Steel Works. These were 
crossing frogs for the Philadelphia & Reading Railway and 


~ were made of crucible steel. This was before the adoption of 


silicon for solidifying steel, and the castings were much 
honeycombed in all parts, except the wearing surfaces, which 
were solid and very smooth. The excessive sponginess of 
these castings, however, prevented their general use, although 
Mr. W. F. Durfee, who was Superintendent in 1871, stated 
that they made quite a number of steel castings for reversible 
frogs, which weighed from 250 to 900 pounds. 

In 1870 William Hainsworth of Pittsburgh erected a small 
furnace having two crucibles, and made castings for the 
cutting parts of agricultural implements. He kept on ex- 
perimenting until his capital was nearly exhausted, but in 
March, 1871, he. incorporated a company and erected a 


‘plant at Pittsburgh. This was known as the Pittsburgh Steel 
Casting Company, and was one of the first steel foundries in 


the country. In making his molds Mr. Hainsworth used 
ground coke’ mixed with ground plumbago crucibles, » 
German clay, and all tempered with glue water. . On this 
mixture he took out a patent. 

In the latter part of 1874 Mr. Hainsworth had an open- 
hearth furnace constructed, which in 1875 was used in 
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making steel castings. These, I believe, were the first’ 
steel castings from an open-hearth furnace in this country. 

On April 28, 1876, the Midvale Steel Company made two 
hammer dies of open-hearth cast steel, and the next month 
made a hammer head weighing 2,535 pounds. The appear- 
ance of these castings was against them, as the surfaces were 
imperfect and the sand adhered to them in large quantities. 
There was also considerable trouble caused by piping and 
cracking. 

The first use of the Bessemer process for making steel 
castings is said to have been made by Mr. Hainsworth in 
1881. 


Hawse Pipe for Battleship M ississippt. Weight, 12,930 Pounds. 


One writer during this period states that castings . of 
plain section, weighing 100 pounds, sold as high as twenty to 
twenty-five cents per pound. However, from 1867 to 1880 
the output of steel castings was very small. 
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A number of other plants now (in the early 80’s) com- 
menced producing steel castings. One of the concerns which 
achieved unusual success was Mackintosh, Hemphill & Com- » 
pany, of Pittsburgh, better known as the “Old Fort Pitt 
Foundry.” They began the manufacture of steel castings 
by the Terre Noire process in 1881 and 1882. 

In 1882 the Solid Steel Casting Company was founded 
by J. K. Bole, 8S. T. Wellman, T. R. Morgan, Sr., and 8. J. 
Williams. The plant was erected at Alliance, Ohio, and 
the first steel was made in a three and one-half ton open- 
hearth furnace. This is now the Alliance Plant of the Ameri- 
can Steel Foundries. 

Another plant built about 1882 was the Standard Steel 
Castings Company of Thurlow, Pennsylvania. This firm 
first made castings by the crucible process, but installed an 
open-hearth furnace in September, 1884. They were un- 
usually successful with large work, furnishing many steel 
castings for government vessels. This is now the Thurlow 
Plant of the American Steel Foundries, and still turns out 
many castings for battleships, cruisers, and other large ves- 
sels. At the present time it has just finished all of the 
castings for superdreadnaughts Pennsylvania and Arizona, 
and has on hand unfilled orders for castings for nine battle- 
ships and cruisers, and eleven destroyers. 

_ About this time, i.e., about.1882, the business began to 
develop more rapidly, and in 1885 there were quite a num- 
ber of successful plants in operation, among which may be 
mentioned: (1) Solid Steel Casting Company, Alliance, Ohio; 
(2) I. G. Johnston & Company, Spuyten Duyvil, New York; 
(3) S. G. Flagg & Company, Philadelphia, Pennsylvania; 
(4) Chester Steel Castings Company, Chester, Pennsylvania; 
(5) Pittsburgh Steel Casting Company, Pittsburgh, Pennsyl- 
vania; (6) Mackintosh, Hemphill & Company, Pittsburgh, 
Bee vane (7) Cowing Steel Castings Company, Cleve- 
land, Ohio; (8) Eureka Steel Casting Company, Chester, — 
Pennsylvania; (9) Standard Steel cone: ‘Company, Ches- 
ter, Pennsylvania. 
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EARLY DIFFICULTIES wITH MoL3ps 


Much difficulty was experienced with molding sand in 
these early days, and it was claimed that the Midvale people, 
for instance, lost money regularly on steel castings for years 
while trying one mixture after another. At first a molding 
mixture of ground brick, ground pots and fire clay was used. 
The next step was to leave the ground pots out of the mix- 
ture, and to wash the mold with finely ground clay fire brick. 


Cast Steel Rudder Frame for the Battleship Mississippi. Weight, 50,500 Pounds 
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This made a marked improvement in the general appearance 
of the castings. However, the mold became hard, and 
intricate castings could not be made on account of cracks. 
Next, a mixture of sand and flour was tried, but there was 
a tendency for the flour to burn out. By 1887 a suitable 
mixture of sand and molasses had been obtained. George 


_Cowing, of Cleveland, is credited with first making a mold 


for steel castings composed of nearly pure silica, glue water 
and molasses. At this time all molds were baked in ovens, 
but efforts were being made towards perfecting a process to 
allow the casting of small shapes in green sand. In general, 
castings produced about this time were anything but satisfac- 
tory. In large castings particularly the earlier molds would 
burn onto the metal, or the metal would penetrate the molds 
in a spongy mass, requiring a great deal of labor and expense 
for chipping. Reference is made by writers in the 80’s to 
pinions weighing 13,000 pounds requiring two weeks to 
clean, and on which there was a piece-work price of $2.00 
per tooth. It must be remembered that at this time there 
were no pneumatic hammers. These first castings were 
hard, brittle, and not homogeneous. They were so full of 


-blow-holes that one writer defined the ordinary steel casting 


as a rough chunk composed of about equal parts of steel 
and holes. The shrinkage problem was more difficult than 


with gray iron castings, and it took years of patient effort to 


overcome the difficulties involved. In an article of the 
Iron Age of October 1, 1883, P. G. Salom, President of the 
Standard Steel Casting Company of Thurlow, Pennsylvania, 
said: “It is almost impossible to make certain thin compli- 
cated castings of steel on account of shrinkage troubles.” 


GOVERNMENT HNCOURAGEMENT 


Although the field for steel castings kept widening, they 
were not giving universal satisfaction. Their appearance 
was against them. Very few of the foundries had their own 
laboratories. In going over the history of the business dur- 
ing this period—1880, say to 1890—one gets the impression 
that the castings were pushed on the market before the art 
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was fully developed, and with the result that steel castings 
fell into a certain disfavor which seemed to retard the prog- 
ress of the industry for several years. 

Our own government was one of the first to experiment 
with and make extensive use of steel castings in this coun- 
try, especially for battleships. Between 1880 and 1890 the 
English founders were successfully turning out stern frames, 
rudders and stem pieces. Our own people apparently had 
not acquired the same skill, for in his report for 1890 Engi- 
neer-in-Chief Melville, of the Navy Department, stated, ‘I 
am obliged to report we are. having a most discouraging 
experience with steel castings.” He further stated that 
when the first new vessels were being built, the steel founders: 
claimed that they could cast anything in steel that could be 
cast in iron, but that there was now (1890) a wide diversity 
among steel founders as to what shapes were practicable for 
casting in steel. 

In 1887 Congress passed an Act calling for the manu- 
facture of three cast steel, six-inch, breech-loading rifles, to 
be made by the crucible, open-hearth or Bessemer processes, 
and to weigh approximately 11,000 pounds each. Only two 
were supplied: one of Bessemer steel and one of open-hearth 
steel. In the tests the Bessemer gun failed at the second 
round. The open-hearth steel rifle was cast by the Ameri- 
can Steel Casting Company of Thurlow, Pennsylvania, and 
was not submitted to any mechanical treatment after cast- 
ing. Although it stood the statutory test of ten rounds 
under service charge, there was a slight increase in the 
diameter of the barrel after the tests and the government 
rejected the gun. Failure of these tests caused a good deal 
of comment at the time and discouraged further efforts along 


~ this line. 


STEEL CASTINGS FOR RAILROADS 


Although at the present time a very large percentage of 
all steel castings produced in the country are used by the 
railroads, it is interesting to know that as late as 1885 very 
few were being used on cars or locomotives. At a meeting 
in Washington this year, the Railway Master Mechanics’ 
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Association devoted ‘some time to a discussion of their use. 
A number of the members were using steel castings for cross 
heads only, and on a few roads driving boxes, link hangers, 
eccentrics and rocker arms, in addition, were being made of 
cast steel. The Pennsylvania Railroad specifications in 1888 
for steel castings required tensile strength of 70,000 pounds 
and an elongation of fifteen per cent. in two inches. 

At the Chicago Exposition in 1893 there were exhibited 
by Krupp some steel castings which at that time were con- 
sidered very remarkable, among them being a cast steel frame 
for a Pennsylvania Railroad locomotive. At a meeting of 
the American Society of Mechanical Engineers at the time, 
doubt was expressed as to whether any American steel 
foundry could make such a casting. A contrary opinion 
was expressed to the effect that possibly three or four steel 
foundries in this country could make such a casting, but 
that probably several castings would be lost before a suc- 
cessful one could be produced. Stimulated possibly by this 
exhibit and by the growing demand, American manufactur- 
ers soon demonstrated their ability to make these frames, 
for five years later they were being generally used. These 
first frames were light and of simple design, as compared with 
those now made every day as a matter of ordinary routine. 
At the present time frames are not infrequently thirty-four 
feet long, and weigh up to 14,000 pounds. The percentage 
of loss in a good foundry does not exceed four. 


DEVELOPMENT Durinc RECENT YEARS 


During the past twenty years the development of the 
steel-casting industry has been steady and rapid, although, 


of course, the production has had ups and downs following 


general business conditions. Beginning with the nominal 
production of 1,684 tons in 1883, by 1897 the production had 
increased to approximately 100,000 tons. ‘Today there are 
about two hundred steel foundries in the country, with a 
total rated capacity of approximately 2,000,000 tons, though 
the actual production for last year was probably about 
1,500,000 tons. The exact figures are not yet available. 
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The production curve for steel castings for the past twenty 
years plotted alongside of one showing, for instance, the ingot 
production of the country shows a considerably more rapid 
rate of increase for steel castings. 

While the product cannot even yet be said to be perfect, 
a great deal of careful, painstaking, intelligent study has 
been given to overcoming the difficulties in the processes, 
and it can at least be said that steel castings have to a large 
extent lived down the somewhat uncertain reputation earned 
during the first development period. 


THE QuEBEC BRIDGE DISASTER. 


In this connection I think it not out of place to refer to the 
disaster to the center span of the great Quebec bridge on 
September 11, last. Practically all of the early newspaper 
accounts, and even a good many of the technical journals 
which were published before a thorough investigation was 
made, gave as the cause of the accident the “failure of a 
steel casting.’’ One of the railway journals went so far as to 
say, “It was the well-known treachery of a steel casting.” 
As many who read the first accounts may not have followed 
the matter further, I would like to read a short extract from 
an editorial in the Engineering News of October 5, written 
after there had been ample time for a complete investi- | 
gation: 

The rocker casting that broke was too weak by its very design. 
It was unsafe. So also were its three brother rockers. Because 
one of the four broke it has been called defective—it was rendered 
weaker than the others by some internal condition. But calling 
this one rocker defective does not mean that the other three were 
safe and adequate. 

‘The stress analysis presented on another page brings out the 
plain hard fact that the rockers at the time of failure were under 
very high stress. Figuring on neither the most favorable nor the 
most unfavorable basis of calculation, it is certain that the stress 
was higher than would be considered safe even in the very depend- 
able rolled steel members of bridges. It was higher than the stress 
which the engineers of the Quebec bridge permitted in the rolled 
steel bars of the great chains by which the span was being lifted, 
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although these had been tested so thoroughly that their large factor 
of safety was amply established. 

Moreover, the engineers knowingly allowed higher stress in the 
rocker castings than in the chains, although (by test) the chains 
could not fail until 60,000-Ib. stress was passed, while the ultimate 
strength of the rockers was entirely problematical. They allowed 
the high stress to be applied as a tensile stress to a thin projecting 
edge of a casting, where, if anywhere, a crack might have its origin. 
Even worse, the thin edge carried its highest stress at the root of a 
reéntrant right-angle corner of the casting, where the fillet had been 
notched to make a carefully fitted seat for a centering plate. This 
edge, also, was the top of the casting, where impurities often 
gather. 


It was a clear case of a badly designed casting. 


Merits oF Dirrerent Meruops. 


Of the approximately two million tons capacity of steel 
castings in the country to-day about fifty-two per cent. is 
for basic and forty-eight per cent. acid steel. Almost ninety 
per cent. is produced in open-hearth furnaces; eight per cent. 
in convertors; and the balance in electric furnaces and 
crucibles. We have no accurate information as to the 
division of tonnage between dry and green sand molds, 
but the figures are probably not far from sixty per cent. . 
green sand and forty per cent. dry sand. 

A comparatively recent important development in the 
industry was the coming in of the electric furnace. If it has 
not already done so, it will no doubt soon entirely replace . 
crucibles and convertors as a means of melting. Steel 
melted in the electric furnace can be brought to almost any 
state of purity desired, and a very high temperature can be 
secured. The electric furnace will produce steel of as good 
quality and at lower cost than the crucible, assuming, of 
course, a reasonable price for current and sufficient demand 
to take the output of the furnace. 

It is not necessary here to describe the difference between 
the acid and basic methods, but it might be well to say 
that practically all machine castings—castings requiring 
any machine finish—are made of acid steel, while all mis- 
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cellaneous car castings, such as bolsters, side frames, center- 
plates, couplers, etc., which do not require machining, are 
made of basic steel and in green sand molds. 

Acid steel castings, particularly if made in dry sand molds, 
present, as a rule, a better external surface and are freer from 
pinholes and surface defects. When you get below the 
surface, however, a test of basic steel will show just as good 
physical properties as the acid steel. The production of acid 
as compared with basic steel is less complicated from a 


Housing for Lukens Steel Company. Weight, 24,045 Pounds. 


chemical standpoint, and is rather more generally sus- 
ceptible of control in the matter of soundness or freedom 
from blow-holes. The fact that it takes about an hour, 
to pour an average heat into steel castings, means, of 
course, that the slag is in contact with the top of metal 
in the ladle just this length of time, and the basic slag takes 
up the silicon from the steel and in return gives up substantial 
amounts of phosphorus, with the result that the last metal 
to leave the ladle is inclined to be “wild,” resulting in porous 
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castings, and sometimes a rather high percentage of phos- 
phorus. This difficulty is not met in the acid steel. 

There is, I think, a somewhat mistaken impression as to 
the difference in cost between acid and basic steels. At the 
present time low phosphorus pig, which is used in the acid 
process, is selling for about $75.00 per ton, and low. phos- 
phorus scrap $40.00 per ton, while basic pig is, say, $42.00 at 
Pittsburgh, and heavy melting scrap about $32.00. Taking 
into account simply the difference between these figures, 
apparently the acid steel would be very much more expensive 
than the basic. However, when account is taken of the fact 
that a much smaller percentage of pig is used in an acid heat 
than in a basic heat—that the melting time is considerably 
shorter, the melting loss less by about two and one-half per 
cent. of the metals charged, and the life of the furnace sub- 
stantially longer—the difference in cost is not great. At 
the present time, taking all factors into account, I should say 
that in the Chicago territory, for instance, the difference in 
cost is not more than $2.00 per ton, in favor of the basic steel. 


Dry SAND AND GREEN SAND Mo.3ps 


The so-called dry sand mold is made of a mixture of silica 
sand and fire clay, modified in some cases with small percent- 
ages of rosin, dextrine or flour. After the mold is finished 
it is dried in an oven, which is kept at a temperature of 
about 500 degrees Fahrenheit for from six hours to six days, 
depending upon the volume of sand to be dried. This drying 
process, of course, ties up a large amount of flask equipment, 
requires a great deal of fuel and extra handling, and adds at 
least $4.00 per ton to the cost of the castings over the green 
sand method. In the case of large, rangy castings, such as 
stems, stern posts and rudders for battleships, the molds have 
to be rammed, then split up into sections, which are dried 
separately, and finally fitted together on the dry floor before 
the casting is poured. Under ordinary conditions such a 
mold is in process of construction ten days to two weeks 
before it is ready for the metal. 

Green sand is composed of silica sand and silicious fire 


clay, in the proportion of about one clay and ten sand, all 
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thoroughly bonded in a heavy sand mill. These molds can 
be filled immediately after they are prepared—in fact, the 
sooner, the better, for if they are allowed to stand unusually _ 
long, the cores take up considerable moisture, and in dry 
weather the sand mixture tends to lose its bond and dis- 
integrate. The development of this green sand method of 
making castings gave a great impetus to the business, on 
account both of reduced cost and of smaller investment re- 
quired in plant and equipment. 

This matter of getting a proper molding mixture was the 
great difficulty confronting the early manufacturers of steel 
castings. 

On account of the length of time it takes to pour an 
ordinary ladle of steel into castings, and because also many 
castings have thin sections, it is necessary to have a metal 

temperature at the time the heat is tapped of between 2,750 
and 2,800 degrees Fahrenheit. The melting point of the mold 
is about 3,200 degrees Fahrenheit, so that the margin between 
the temperature of the steel and the melting point of the 
mold is rather narrow. As a matter of comparison, the pour- 
ing temperature of gray iron is from 2,200 to 2,300 degrees 
Fahrenheit, and of malleable iron from 2,300 to 2,400 
degrees, which is well below the melting point of the mold, 
and the sand is not seriously injured; whereas, in a steel 
foundry the facing sand, so-called, which comes in contact 
with the hot metal a few times is practically destroyed, and 
can thereafter be used only for backing. If a good surface 
is required for castings, care must be taken in every case to 
see that only new sand is used where it comes in contact 
with the metal. In green sand work about 1,500 pounds of 
new sand is required per ton of castings, and in dry sand the 
average is a ton of sand to a ton of castings. 


OsviaTina Cracks, Pirprs AnD BLow-HOLES 


The next great difficulty which confronted the manu- 
facturer of steel castings was to avoid shrinkage cracks. The 
contraction of cast steel is about seven thirty-seconds of an 
inch per foot—practically double that of cast iron. To get 
an idea of what this means, a locomotive frame thirty-four 
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feet long, for instance, will shrink or contract six or seven 
inches in length in cooling from a liquid to a solid state, and 
provision, of course, must be made to allow this contraction 
to take place. A long, slender section of a casting, with 
flanges or projections at both ends, will invariably crack, 
and in extreme cases pull itself apart, unless the holding 
power of the mold against these flanges or projections is 
removed in time. It is important in the designing of steel 
castings to avoid, wherever possible, such a condition as this. 
It is equally important to avoid a sudden change from a 
heavy to a light section. 

Another difficulty with the proper production of steel 
castings is the avoidance of pipes and shrinkage cavities. 
This can be done only by the use of risers or shrink heads of 
sufficient size and number and properly located. In extreme 
cases the weight of metal in these risers—which must, of 
course, be cut off—equals the weight of the casting itself, 
and the average of net production of castings probably is not 
over sixty-five per cent. of the metal charged. In green 
sand work, where the sections are thin and heavy risers not 
used, the yield may in some cases run somewhat over seventy- 
five per cent. The cost of cutting off these risers, and the 
fact that to produce a ton of castings requires from a ton 
and a half to two tons of metal, is a very large item in the 
cost of steel castings. Not infrequently these risers are 
necessarily located on a casting at points extremely difficult 


‘to reach with a cutting tool. In the last few years the use 


of gas cutting torches has greatly facilitated this work. 
Another trouble which has long been difficult to over- 

come, the one which perhaps more than any other has been 

the cause of a good deal of the unfortunate reputation steel 


_eastings had in the earlier stages of the development of the 


business, is porosity—blow-holes, so-called. There are many 
causes for this condition, among the principal of which 
are: Improper composition of metal, wet sand, too much 
carbonaceous material in sand mixture, poorly ventilated 
cores, too rapid filling of the mold, improper gating. The 
truth is that the proper making of a steel casting calls 
for the coordination of a good many elements; if any 
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one is imperfect, the effect is sure to be seen in the cast- 
ing. And the difficulty is that in the handling of certain 
of these elements, no rules can be laid down which will 
satisfactorily guide an inexperienced man. Skill based on 
long experience is apparently the only sure guide. Of course, 
the metal itself, up to the time it reaches the mold, is sus- 
ceptible of pretty exact manipulation, but for the proper 
method of molding, and the location of gates and risers, there 
are apparently no rules that can be laid down. 


NEED oF ANNEALING . 


Then, after the casting is all but finished, it must be 
annealed to relieve possible internal strains due to irregular 
shrinkage in the casting itself, and the different rates of 
cooling due to variations of section, etc. There has been 
a great deal of difference of opinion on this matter of anneal-. 
ing. Some makers have gone so far as to claim that it was 
not necessary. A paper could be written on this subject 
alone. Our experience is that annealing is necessary; cer- 
tainly it is in the direction of safety, and there is no 
question but what it refines the carbon structure and in- 
creases the elastic limit of the steel. The proper annealing 
temperature depends upon the carbon content of the cast- 
ing, and ranges from about 1,300 to 1,650 degrees Fahren- 
heit for carbons from .20 to .90. The only certain method 
of determining whether a casting has been properly annealed 
is by a microscopic examination of a test piece broken from 
the casting. The time taken in bringing the casting up to 
the proper temperature and the rate of cooling are both 
important factors in the final result. 

So much for the mechanical and manufacturing features 


of the industry. The business history of the industry has 


been about the same as that of most industries. The early 
experimental and development stage was difficult and un- 
profitable. In course of time a few successful businesses 
were developed and made money. After that there was ap- 
parently a too rapid expansion of capacity, excessive com- 
petition and no profit. Then followed the usual dropping 
out of the weak and the building up of the strong companies. 
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During recent years, when general business conditions have 
been good, I think the industry as a whole has shown a fair 
margin of profit. Following policies and methods suggested 
and practiced by this Institute, the larger companies have 
been more inclined to work on a “‘live and let live” basis. 
We have been exchanging information as to methods, com- 
paring costs, and undertaking in certain directions to adopt 
standard designs and specifications, all with the idea that by 
improving our methods and reducing our costs, we will 
broaden the field of the industry and make more work for 
us all. (Applause.) 


PRESIDENT Gary: Discussion under the five-minute rule 
by Mr. R. P. Flintermann, of Detroit. 


THE MANUFACTURE OF STEEL CASTINGS 


Discussion By R. F. FLINTERMANN 
President, Michigan Steel Casting Company, Detroit, Michigan. 


We have listened with much interest to the history which 
the author outlined about the steel casting industry. There 
were a great many points which were new and unknown, 
even to those of us who are engaged in this particular in- 
dustry. Not the least interesting to me was the fact that as 
far back as 1882 there was a company known as the Sound 
Steel Casting Company. I trust that they bore this name 
deservedly. : 

In reading over the paper, it struck me that the histor 
was outlined very much from the point of view of the manu- 
facturer of the large steel castings. It might, therefore, be 
interesting to say a word or two from the viewpoint of the 
maker of the small steel castings. By that I mean castings 
such as those we produce. Our average weight is in the 
vicinity of twenty pounds. The castings are largely truck 
castings, light machinery castings and tractor castings. 
They are usually on the outside of a truck, where the 
appearance must be good. They are machined on many 
of the surfaces, and, therefore, must be sound. These 
castings must be of a strength such that they could not be 
made of malleable iron; they are of a contour such that they 
cannot very well be made of forgings. 

Now, we have made these castings in three different 
ways: first, by the crucible process; then, by the converter 
process; and lately by the electric furnace. I wish to take 
issue with the author, where he states that the electric 
furnace will produce steel of as good a quality as the crucible. 
I think crucible steel castings for a long time bore a halo, 
to which they were not entitled, this halo having descended 
to the crucible steel castings from the tool steel industry. It 
is our contention that steel castings of the best quality were 
not produced by the crucible process. First of all, the trade 
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demanded a casting with a .25 carbon content. It was 
difficult to maintain this content on account of the varying 
absorption of carbon from the crucible itself. The greatest 
difficulty, however, was the fact that the manufacturer could 
not maintain a very high manganese content In order to 
keep the manganese about .60 he had to add enough ferro- 
manganese to successfully meet the necessary requirements, 
with the result that his pot was very rapidly attacked, so 
that instead of obtaining three heats per pot he obtained 


Manganese Steel Clutch Disc. (See page 107.) 


only one heat per pot. In order to prolong the life of his 
crucible, the manufacturer reduced the amount of ferro- 
manganese addition, so that final metal contained only .40 
to .45 manganese, which was too low. And necessarily 
the steel was not as completely deoxidized as it should have 
been. The physical results were not what the trade de- 
manded. 

The converter process gave us some better results. We 
could maintain a higher manganese content; but here also 
the lack of complete deoxidization was a great drawback, 
and we, desiring a higher quality, finally used the electric 
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furnace. We have a six-ton and a three-ton furnace, and the 
results have been very satisfactory. We started running 
them basic. On account of the difficulty of obtaining re- 
fractories, we were obliged to change to acid practice. The 
experience that we have had has been such that we would not 
go back to the basic. The process was developed; a close 
watch was kept on it, and we do not hesitate to say that we 
get just as good results physically from the acid as we had 
obtained from the basic. 


i Sasgpes 
Manganese Steel Clutch Disc. Another view. 


But the one great advantage we find is that we have a 
complete elimination of slag, and this is very essential where 
you have castings which must be machined on so many of 
their surfaces. If this slag appears anywhere on these 


~ machined surfaces, it is a fault which condernns the casting. 


We will shortly install another furnace which we will run 
basic, but we will use this in conjunction with the acid 
furnaces and will thus have a process which might be termed 
a reverse duplexing. The acid will be the last process. We 
aim to melt just a portion of our material in the basic, 
finishing in the acid furnaces. In this way we can use a 
cheaper stock in the basic furnace. We need not run our 
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basic furnace at so high a temperature, because the castings 
will not be poured directly from this furnace, and this will 
enable us to maintain our linings a longer time. The steel 
will be added to the acid furnaces in which we have already 
started our operation, and we will get the advantage of the 
acid operation last in this way, which we consider a very 
distinct advantage. We firmly believe that this reverse 
duplexing will come to be used in other processes, as for 
instance in the manufacture of tool steel. 

In making our experiments, the slag was a very difficult 
thing to handle. We could not remove this slag by any of 
the schemes we used. It almost seemed to us as though 
at those high temperatures, which we had to have, the 
basic slag was actually in solution. The steel was apparently 
clean, but as the casting cooled this slag was removed or 
became separated from the steel itself and showed on some 
of the surfaces. 

I might add just a word or two about other advantages 
that we have found. The author referred to the difficulties 
of shrinkage cracks. There is no question whatever that 
we have less trouble with shrinkage cracks with electric 
steel. We believe that this is due primarily to two things: 
possibly to a lower sulphur content, but probably to the fact 
that we have a product which is completely deoxidized. 
For some reason or other, probably the absence of impurities, 
the steel seems to have a much greater strength at higher 
temperatures than steel made by any other process. As a 
result, when the pull comes on the casting as it shortens it 
seems to have strength enough to withstand the pull and 
stays whole instead of cracking. But even so, we have to 
use a great many devices in order to help this matter out. 
We use chills, both externally and in the heavy bosses and 
heavy parts, and we have to dig the casting out. We have to 
use ties which afterwards have to be chipped off. 

One of the most useful points about the electric steel is 
the fact that we can now make alloys successfully. We found 
the Bessemer converter very unsatisfactory for this purpose, 
but now with our steel thoroughly deoxidized we get the full 
value of any of the alloys which we use. We can count on a 
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definite analysis, and as a result the heat treatment which 
we give that steel produces the result which we are after, and 
does this consistently. We were unable to do this by either 
the crucible or converter process. 


In closing I want to add just one point more. We are 
trying to develop the use of manganese steel in the pleasure 
car vehicle. You are all familiar with manganese steel and 
the uses to which it is put. We have lately made one or two 
parts, and I believe it is the first attempt to use manganese 
steel in the pleasure car. I refer to the clutch disc on one of 
our well known makes of cars. It is a rather difficult piece to 
make. It must have a perfectly hard surface in order that the 
sliding back and forth of the discs will not destroy the 
surface. It must have great strength, inasmuch as the entire 
thrust of the engine is taken up by this part. We were told 
that it could not be made in manganese steel, but we were 
game to try it, and it has come out successfully, and I believe 
will be used by the automobile makers. (See pages 104 and 
105.) 


There were a great many problems to work out. In the 
first place, there was the small tapering keyway; there were 
a number of small holes which had to be threaded. The 
great difficulty was to avoid having too much finish. On 
the ordinary steel casting one-eighth of an inch is allowed for 
finishing. This would be prohibitive in a grinding operation 
in a case of this kind. Not over one-sixteenth of an inch 
was allowed, and the piece had to be ground to dimensions 
which were not to vary over one one-thousandth of an inch. 
I do not believe that this can be done except with steel which 
has the right composition and the proper fluidity, because 
the piece is less than one-eighth of an inch thick at some 
points. And above all, it had to be clean steel—no slag. 


We are making a worm shaft for worm driven trucks, 
and I believe we can work it out. We will soon have a 
finished specimen of such a worm shaft completed, and we 
trust that at some future time we may be able to exhibit 
this finished piece to you. (Applause.) 


108 AMERICAN IRON AND STEEL INSTITUTE, MAY MEETING 


PRESIDENT Gary: The fluency and ease with which Mr. 
Flintermann speaks extemporaneously leads me to the con- 
clusion that he must have had considerable experience on 
the rostrum. 


We have another paper, by Mr. Samuel P. Bush, Presi- 
dent of the Buckeye Steel Castings Company of Columbus, 
Ohio. He is not present; the Secretary has the paper. Will 
you hear the paper read or have it put in the Year Book 
without reading? 


A Memper: Place it in the Year Book. 
Motion to print and place in the report seconded and 
put, and unanimously carried. 


Presipent Gary: We are now going to adjourn until 
two o’clock. The buffet lunch for the members will be 
served in the Astor Gallery on this floor. The directors’ 
meeting will be held in the State Apartment, this floor, 
33rd Street side of the building. We will now adjourn until 
two o’clock. 


At the meeting of the Directors held during the noon 
recess, Cincinnati was selected as the place for the next 
October meeting of the Institute, and the following officers 
were re-elected for the ensuing Institute year: Elbert H. 
Gary, President; Powell Stackhouse, First Vice-President: 
Willis L. King, Second-Vice-President; Charles M. Schwab, 
Third Vice-President; Edward Bailey, Treasurer; James T. 
McCleary, Secretary. 


THE MANUFACTURE OF STEEL CASTINGS 


Discussion BY SamMueu P. Bus 
President, Buckeye Steel Castings Company, Columbus, Ohio 


Mr. Lamont has very thoroughly presented the history 
and development of the manufacture of steel castings, and 
has touched also upon their structural and economic value. 
To give a further idea of this value it may be pointed out that 
to-day the truck superstructures of freight cars, passenger 
cars, locomotives and also locomotive driving frames are 
constructed almost exclusively of steel castings; in fact, the 
practice may be regarded as standard. This fact must con- 
vey the thought that there can no longer be any doubt as to 
the reliability of castings when produced according to 
practice and specifications now prevailing. It may be said, 
too, that castings for these purposes are produced almost 
exclusively by the basic process. 

It is true, as Mr. Lamont says, that castings produced 
by the acid process are generally regarded as less subject to 
certain disadvantageous elements such as porosity, but this 
is not to say that castings made by the basic process cannot 
be produced of equal quality in every respect with those made 
by the acid process. As an illustration of this, some years 
ago when the manufacture of large steam turbines was in 
process of development it was thought that the frames or 
discs could not be constructed otherwise than by building 
up with rings, inasmuch as complete freedom from such 
defects as porosity was required; in fact, entire absence of 
any doubt as to the reliability of the structure was required. 
The production of these frames or discs was undertaken by 
one steel castings concern with this requirement in view, and 
in a comparatively short time these parts were produced by 
casting to the entire satisfaction of the turbine builders. 
The surfaces had to be highly finished, to be absolutely free 
from any surface imperfection, and soundness in every 
particular was essential. 
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To-day these parts are produced by no other method than 
by casting, and quite as often by the basic process as by the 
acid. 

As to the structural value of steel castings, it is only 
necessary to point out that such a structure as a car or 
locomotive truck must necessarily be greatly improved by 
the great reduction in the number of parts required to make a 
complete structure. Further than this, the casting has a 
great advantage in effecting a reduction in weight varying 
from 20 to 50 per cent., which advantage, of course, is re- 
flected in reduction of costs. 

For the purposes above set forth, the effect on the reduc- 
tion of cost must necessarily have been very considerable. Mr. 
Lamont has spoken of removing internal stresses, and in this 
connection it may be interesting to point out that in the case 
of such a piece as a locomotive driving frame it is generally 
conceded that as compared with a forging, the chances of 
internal stresses remaining in the structure after finishing 
are generally regarded as considerably less. Of course, 
casting lends itself particularly to the production of irregular 
shapes. The term annealing as applied to castings is often a 
misnomer. In most cases the annealing process is nothing 
more than a heat-treating process by which the structure 
of the steel is changed. Sometimes, however, the process 
includes not only changing the structure of the steel, but of 
removing internal stresses and of increasing ductility. 

It is yet something of a question whether a casting can- 
not be produced which with proper heat treatment alone 
will not closely approximate a forging in physical quality. 

Undoubtedly there are possibilities in the art that are 
yet capable of much development, and it does not seem at 
this time out of the way to predict that much that is now 
required in the way of forged material will in the not far 
distant future be produced by casting. 


AFTERNOON SESSION 


PRESIDENT Gary: We have a very interesting program 
for this afternoon, and we should have as many members 
in as possible. I suggest that those who are sitting in the 
rear seats come forward. You can hear better, see better, 
and your being near the front will please the speakers. 

_ Mr. McCleary, I wish that you and two or three others 
would go out into the hall and let the men there know that 
we are ready to begin the afternoon session. Meantime, I 
wish we had a good quartet to sing something for us. 


A voice: Start something. (Laughter.) 


PRESIDENT Gary: Where’s Hatfield? Is Hatfield in the 
room? 


(Cries of ‘‘ Here he is.’’) 


PRESIDENT Gary: Mr. Hatfield, won’t you come up here, 
and start some patriotic song. That will be an appropriate 
beginning for the session, and it will attract some of our 
friends out in the foyer who are naturally busy talking. 

(Mr. J. A. Hatfield, vice president of the American Bridge 
Company, advanced to the platform and led in singing three 
verses of America, all rising and standing while singing. 
During the singing the room filled up.) 


PRESIDENT Gary: Now, gentlemen, we have a very 
interesting program and I hope that all can find it convenient 
to remain here throughout the session notwithstanding your 
very natural inclination to hold during the meeting con- 
ferences with business friends. 

The work of this Institute and the sentiment of its mem- 
bers have an important relation to the business of the Gov- 
ernment. I am now going to give Mr. E. A. 8. Clarke an 
opportunity to report on a very important matter. Mr. 
Clarke. (Applause.) 


TAKING CARE OF DEPENDENTS OF ABSENTEE 
EMPLOYEES WHO ENLIST FOR NATIONAL 
SERVICE 


Epmunp A. S. CLARKE 


President, Lackawanna Steel Company, New York 


The Chamber of Commerce of the United States has 
been asked by the Federal Government to prepare a report 
and recommendations on this subject, so that business firms 
throughout the country may know what to do, and there 
may be uniformity of action by all employers of labor. 

The Committee was directed by Secretary Baker to make 
its report to the Council for National Defense. The Com- 
mittee has met, discussed the matter, after having secured 
testimony from the most authoritative sources in Great 
Britain and Canada as to experiences in those countries, and 
has delayed its report to the Council for National Defense 
pending final action by Congress as to the methods by which 
the armies of the United States are to be raised and the 
settlement of appropriations, ete. 

It will be appreciated that it is impossible for special 
groups of business to take individual action in regard to a 
problem of this kind without possible misconstruction of 
motive. It is, however, very proper that attention be given 
by a body such as the Chamber of Commerce of the United 
States, which speaks for business interests generally, to a 
national problem which looms large and serious in the light 
of the experiences of other countries. 

The war came suddenly upon the manufacturers of Great 
Britain and her Dominions and there was no time for careful 
deliberation. There was no precedent for dealing with a 
task of such great magnitude; neither was there any con- 
ception that the war would last so long or that the demands 
to be made upon men and materials would be so terrific. 

Since the industrial conditions in Great Britain and Can- 
ada—particularly Canada—and the statutes governing same 
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more nearly than any other country approach the conditions 
in the United States, it would seem to be sufficient to con- 
cern ourselves mainly with the experience of these two 
countries and seek to profit by their errors, by their new 
plans and proposed readjustments, and by the advice of their 
experts who have been most familiar with operations per- 
taining to pay-rolls and relief. 

Spontaneously, in response to the wave of patriotic senti- 
ment which swept the country at the first outbreak, corpora- 
tions put themselves behind a movement for voluntary 
enlistment in Canada, and, in addition to every effort to 
induce the men to enlist and go to the firing line, they one 
after another agreed to distribute full pay among their 
employees during the period of the war and to put them 
back in their positions—those that should return. The 
result has been something like a chaotic condition in the 
attempt to handle this great problem. The promises made 
to continue full pay to the absentee employees who enlisted 
for service have had to be cancelled, because the corpora- 
tions could not keep up the pace. And in hundreds of cases 
where the heads of firms promised to take back those who 
went to the front they found themselves unable to do even 
this because men have come home maimed and injured, 
rendering them entirely unfit for their jobs, to say nothing 
of disruptions in the organizations caused by the attempt 
to replace men and women who, though temporarily engaged, | 
have been specifically useful and in turn have to be taken 
care of in some way when put out of present employment. 

The obligation to take care of this help employed at the 
beginning of the war with the distinct understanding that 
they were able to hold positions pending the return of the 
- men who enlisted, has not served to solve this angle of the 
problem, for the reason that hundreds of men and women 
who formerly earned a few dollars a week have been em- 
ployed in capacities in which they have been able to earn 
three and four dollars a day, and the possibilities of discon- 
tent and trouble in the disposition of these hundreds of tem- 
porary employees have developed far enough to visualize 
considerable trouble from this point of view alone. 
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Referring to the family dependents of enlisted men, we 
find that in Canada the wives have been receiving $20 a 
month from the Dominion Government and $15 a month 
from a Patriotic Fund raised by public subscription for this 
purpose. At first this money was distributed without dis- 
cretionary power being exercised by the authorities, with the 
result that hundreds and hundreds of women were discov- 
ered to be receiving more money than they have ever been 
allowed by their husbands, and there developed the ridicu- 
lous condition that scrubwomen, suddenly made rich in com- 
parison with previous earnings, began to employ maids in 
their own households. 

All this necessitated considerable readjustment on the 
part of the distribution of government moneys, and has had 
to be met by the adoption of discretionary powers by the 
authorities charged with distributing the moneys from the 
Patriotic Fund. 

As to the remuneration paid to absentee employees who 
have enlisted, there has been no adoption of a general plan 
which may be said to prevail throughout the industries as 
an accepted feasible proposition satisfactory to all. 

It appears that the condition in England has been very 
little better and that the same trouble has had to be met 
there. The government pays to the wife of every man in 
the ranks an allowance of nine shillings ($2.25) per week. 
To this is added an allotment of three shillings and sixpence 
(a little short of a dollar) out of the husband’s pay. Then 
the Government makes an allowance of a dollar and a quar- 
ter for the first child in the family, three and sixpence for 
the second child and half a dollar for every other child in 
the family. These are known as Separation Allowances, 
but they have been found to be totally inadequate with the 
increased cost of living which has arisen in Great Britain as 
well as everywhere else in the world. It is understood that 
the British Government has decided to increase the Separa- 
tion Allowance and that the men are to be encouraged to 
make an additional allotment out of their pay. It is be- 
lieved that this change is to take place immediately. 

The British Government has an officer in this country, 
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with headquarters at the British Consulate, who is looking 
after the interests of British family dependents here; that is, 
the members of families of unnaturalized Englishmen who 
have gone to the front. An investigation has been made 
calculated to establish the actual minimum cost of living for 
an average family as a basis for standardizing the allowance. 

It is recognized, however, that in regard to all payments 
beyond this minimum allowance discretionary powers must 
be maintained by the distributing authorities in order to 
handle the problem economically and sensibly. By this it 
is meant that it is impossible to establish any standard 
figure for the extra allowance beyond the amount estimated 
as the minimum necessity. Without the exercise of dis- — 
cretionary powers, based upon investigation in respect to 
each family, it would be found that women who never before 
received from their husbands more than $5 a week would 
be receiving as much as women who are in the habit of 
receiving $10, $15 or $25 a week. While it is a question of 
common sacrifice and a democratization of the practice of 
self-denial, it has been found impossible—British authorities 
say—to handle the problem without allowing for estab- 
lished habits of living and allowance for the circumstances 
applying individually to dependent families. In other 
words, it is a case of dealing with each case upon its own 
merits. 

SUMMARY 


To summarize the attached report, it would seem that the 
experiences of other countries, plus the suggestions of their experi- 
enced representatives now handling the different phases of the 
maintenance problem, indicate | 

1. That enlisted men serving in the ranks of the army or navy 
neither need nor desire remuneration in addition to the service pay 
- which, in accordance with rank, they receive as a provision of 
statute, for the following reasons: 

(a) They have little or no opportunity of spending money 
for necessities at the front: 

(b) It is not good for them to have it: 

(c) It is undemocratic and unmoral to have men serving in 
the ranks alongside one another with different rates of pay for 
their patriotism, as must happen if enlisted men receive indi- 
vidual allowance from their respective employers, and such 
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differentiation has been found to be a contributing factor 

towards desertions from the ranks. ; 

It has been found that men fraternize together in the 
trenches under circumstances which lead to exchanges of con- 
fidence as the result of a few days’ intimate acquaintance not 
possible under normal conditions. They receive letters from 
home; knowledge of differences in the standard of family main- 
tenance, emphasized by assistance from several sources, breeds 
discontent, and discontent leads to desertions. 

2. That the government should provide a Separation or Sub- 
sistence Allowance (of a minimum sum estimated to take care of 
sheer necessities, rent and food for the “average’”’ American family 
of one adult and three children) because 

(a) The soldiers do not want their families supported on a 
charity basis, and government maintenance is the simplest way 
of covering this difficulty: 

(b) The establishment of a minimum sum enables discretion- 
ary power to be exercised in dealing with each case upon its 
merits in respect of all additional allowances granted above 
that made by the government. It is easier to add to than 
take from an allowance. 

_ 38. That all allowances (for clothes, comforts, etc.) above the 
amount established as the Subsistence Allowance paid by the 
government should come out of a single fund raised by voluntary 
public subscription and distributed through a central agency, for 
reasons already indicated, as well as for the sake of centralizing 
the burden of public contribution in response to patriotic appeals. 

Such Central Agency should be designated by the government 
as the official body for handling all War Relief efforts, so that 
there then may be no question as to its authority, nor as to public 
recognition of its activities. 

4. That individual firms and corporations should make no 
definite, irrevocable promises to take men back into their old jobs, 
but should agree to do this only ‘‘insofar as they find it possible.” 

5. That the government should be urged to announce at the 
earliest possible moment its intention to “take care”’ of families 
of enlisted men (not mentioning any figures), since such assurance 
has been found to be the surest way of encouraging enlistment. 

6. That employers should not undertake individually to take 
care of their own employees, even though they may agree to do so 
in conformity with a general plan, because separate, individual 
efforts of such kind serve to hamper the successful administration 
of a national problem when once same has been centralized. 

_ Residents of small communities could not be induced to con- 
tribute their share to a national patriotic fund if they witnessed 
the care of the employees of the chief plant, representing, perhaps, 
i are or only industry of that locality, by the corporation 
itself, 

Moreover, employers are apt to gauge the pre-enlistment main- 
tenance standard in relation to the dependent family by the 
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weekly pay-envelope of the wage-earner, whereas that is not the 
basis of investigation by the authorities who seek to discover the 
rate of allowances to be made. The first information necessary is 
What proportion of the pay-envelope has been going from each 
wage-earner to this family?” This differs in almost every case, 
and while it is not necessarily the basis for computing allowances, 
it is information which must be secured by tactful investigation, 
and it is information which the employer, as a rule, would be the 
last to get. 
7. Finally, the fundamental aim of the present readjustment 
of methods on the part of the foreign governments referred to is 

(a) To establish equality in the basis of service in the ranks, 
according to rank: 

(b) To equalize the burden upon industry and people: 

(c) To avoid duplication of patriotic organizations and 
funds, and to combine all the machinery of family maintenance 
with an eye to the psychological effect upon the soldier at the 
front. 

NOTES 


1. In England and Canada when the soldier enlists he is 
asked if he is married and for data as to family dependents. 
Proper forms for registration are submitted to him. He also is 
asked if he is willing to contribute to the maintenance of his family. 

2. The amount of government grant, as well as compassionate 
allowances from public funds, is conditional upon proof of pre- 
enlistment maintenance and standard of same. 

3. In Canada the Government minimum Separation Allow- 
ance is $20 a month regardless of size of family. In Great Britain 
the government allows so much for the wife, or mother, and so 
much for the first child, so much for the second and so on. 

4. All allowances are based upon known habits of living of 
each family prior to the enlistment of male members of the 
household. 

The British government makes allowances to the widowed 
mothers of single men and to dependent sisters where pre-enlist- 
ment maintenance existed. All such discriminations are the result 
of experience and detail plans to meet same have been worked out 
by the British and Canadian governments and are at our disposal. 

The lesson taught by the experiences of other countries is that 
what at first may seem to be the most patriotic thing to do proves, 
in the light of applied tests, to be the unwise and unpatriotic thing 
—unpatriotic because working against the best interests of the 
nation as a whole. Our Allies did not have time to think these 
things out in advance. Shall not we, who have time for some 
deliberation, profit by the mistakes of those who have had nearly 
three years’ suffering by which to measure their unhappy, though 
seemingly unavoidable, errors! 


A representative of the Chamber of Commerce of the 
United States, acting for a committee appointed by them, 
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called upon me to ask if knowledge of this report which was 
to be made and of the general scheme could be gotten to the 
steel industry. It was not with the idea that the steel 
industry should take any definite action with respect to it 
at the time, but solely that it should be known that such a 
plan was on hand, and so that the industry, either in groups 
or individually or as a whole, should not take any action 
which would not fall in line with this proposed action should 
it be taken by the Government. (Applause.) 


PRESIDENT Gary: From the time our men began to 
enlist for service the employers in the iron and steel industry 
have been considering, and many of them deciding, what 
they should do with respect to paying the wages of the men 
while they were in military service, or a part of those wages, 
and also in regard to taking them back into the employ of 
the manufacturers after they should return from service. 
Some of us have acted in one way and some in another. 
The object of this action on the part of the Chamber of Com- 
merce of the United States is to inform the steel people that 
this whole question is being considered by the Chamber at 
the request of the National Advisory Committee or the 
Council of National Defense or some of the Government 
officials in order, if possible, to bring about uniformity of 
action amongst employers generally which should be deter- 
mined after full consideration of the experience which foreign 
nations, including Canada, have had concerning the same 
subject. Therefore, we will do well, I think, to keep our 
minds open until we have had opportunity to know all that 
has been done by the Chamber of Commerce, and also what 
is to be recommended by our government, and in that way 
no conflict of action will arise to disturb the relations be- 
tween employers and employes or between different employ- 
ers. J think Mr. Clarke made it perfectly plain, but I 
thought I would emphasize it. 

We will now have a paper on ‘The Relative Merits of - 
Forming Steel by Pressing, Hammering or Rolling,” by 
Mr. John Lyman Cox of Philadelphia. Mr. Cox. 


THE RELATIVE MERITS OF FORMING STEEL BY 
PRESSING, HAMMERING OR ROLLING 


JoHN Lyman Cox 
Engineer, Midvale Steel Company, Nicetown, Philadelphia, Pa. 


A finished piece of wrought steel is the result of many 
operations performed upon it, each of which affects the final 
result to some extent, though not all to the same extent. 
Certain of these effects may be masked or wholly neutralized 
by operations subsequent to those producing them, while 
others once produced cannot be obliterated but remain to 
modify the final physical properties of the metal. 

The principal conditions upon which the physical 
properties of steel depend are composition, process of melt- 
ing, care in melting, design and character of ingot mould, 
conditions of pouring and of cooling, temperature and time 
of reheating, amount and character of hot working, finishing 
temperature, final section, subsequent treatment, and the 
manner of testing. 

As we are to consider particularly the character of the 
_ hot working, it might be thought thatthe other conditions 
~ could be ignored, but this is not the case. 

A well-melted and well-poured steel is one containing a 
minimum of undesirable inclusions. These inclusions 
comprise slags, oxides, bits of brick and other adventitious 
matter, imperfectly melted alloys, blow holes, which usually 
contain a droplet of slag, and shrinkage cavities, fissures, or 
lines of weakness, either primary or secondary; to which, 
classifying it by some of its effects, might be added the size 
of ingot crystallization. 

~ Under the influence of mechanical working the inclusions 
flow in the direction of the flow of the surrounding metal, 
forming solids or surfaces of cleavage whose influence upon 
the physical properties of the steel, as shown by bending and 
tensile test bars, is vast. Defects running lengthways of a 
test bar act chiefly as slightly decreasing its effective cross- 
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section, with a proportional lowering of the elastic limit and 
ultimate strength and with little or no effect on extension or 
contraction of area. Transverse defects are wholly different; 
a thin film of slag may almost cut a bar in two, while a small 
cylinder traversing the surface of a test bar acts as a nick in 
causing premature rupture with some loss in tensile strength 
and elastic limit, but much greater proportional loss in ex- 
tension and contraction. 

Now, whenever circumstances permit, a careful engineer 
lays out his test bars on a piece in the direction in which it 
will be chiefly stressed in service, that he may have assurance 
as to its possession of the properties he proposes to use. 
Thus, for bolts or axles, the tests should be longitudinal; for 
rotor shafts, with longitudinal slots to hold coils, radial 
tests might with propriety be asked; forgings for guns or 
other pieces subject to interior pressure should be tested 
transversely ; shell base plugs should be tested longitudinally. 

From the foregoing considerations it follows that to 
obtain the highest physical results on test steel must be well 
melted, well poured, and properly worked so as to produce 
maximum flow in the direction of testing. If flow must be 
given in other directions, it should be given as early as pos- 
sible and the final flow be in the direction of testing. 

Often it happens that the stresses in an engineering 
member are not chiefly in one direction, and then it is ad- 
vantageous to develop the properties in several directions 
without improving them excessively in one. Thus, a steel 
plate is usually rolled crosswise and cornerwise before 
being given its final length; while the belief is general that a 
forged axle, kneaded back and forth under a hammer or press, 
is superior to one rolled—with the work all in one direction. 

Were steel wholly free from inclusions, or defects which 
act as such, and were it always given a heat treatment 
which would break up the slight elongation of the grains 
in the direction of working, the physical properties would 
be equal in all directions—and occasionally such a piece 
is found, Unfortunately the contrary is almost universally 
the rule, so that a normal or radial bar is a difficult propo- 
sition to meet. The more abundant the defects the more 
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important becomes the question of giving them proper 
direction—and the more important becomes the choice of 
the hot-working tool. 

An ingot, as cast, possesses a coarse crystalline or granular 
structure, the size of the granules depending upon the 
composition, temperature of pouring, character of mould— 
whether chill or not, method of cooling—whether wire 
drawn in the mould or not, and the time of cooling. The 
hotter the metal and the slower the cooling, the coarser 
will the structure be; while alloy steels tend to have a finer 
structure than plain carbon steel, and high carbon finer than 
low. Under similar conditions, the larger the ingot the worse 
its structure will be, the more apt it is to have internal 
defects, and the more danger there is in cooling and heating 
it. 

The function of hot working is twofold, to bring the 
ingot to the dimensions desired in the completed article, 
and to break up the coarsestructure of casting. The finer 
the final structure the more tough and ductile will be the 
steel, other things being equal. This final fine-grained 
structure in turn is dependent on a proper heating, both as 
regards time and temperature, to break up the ingot struc- 
ture, and upon a thorough working, during cooling, to com- 
plete this grain refinement, a working continued to a tempera- 
ture throughout which will not allow much grain growth 
when it is ended. I see little advantage in a great amount of 
hot working above what is required by these considerations, 
and much against it. Excessive reduction means larger 
ingots to start with; larger ingots mean more internal 
troubles, and more internal troubles mean poorer quality 
of product. 

Let us now get clearly in mind the desiderata in our hot- 
working machine. It is to reduce to the final dimensions, 
at least expense, in the least time, an ingot with a section 
sufficient to give a proper amount of work and a low finishing 
temperature, and is to pay due regard to the proper direction 
of the defects inevitably found in the metal. 

Tt is at once to be seen that a number of standards arise 
according to which we may judge. We have availability for 
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specific purposes, tonnage output, cost of plant, cost of 
operation, and quality of product. Of these criteria two or 
three can be dismissed with a word. Where there is available 
sufficient tonnage to keep it occupied on work suited to its 
limitations,.a mill is far more economical than either a press 
orahammer. It stands quite in a class by itself, so far does 
it lead its competitors in quantity of output and economy of 
operation, while it has its own field of thin sections which 
neither of the others can enter. 

It is generally understood that a forging press costs about 
as much as an equivalent hammer with its foundations. A 
well-designed press uses probably not one third the steam 
consumed by the hammer; its tools are lighter and more 
convenient, being free from shock, and there is much less 
breakage. In most cases the output from a hammer is less 
than from a press, but when used for cogging down ingots 
to small sizes for subsequent rolling, the press cannot com- 
pete with the hammer, even though it be equipped with 
power handling devices. 

Under a 10-ton double-acting hammer cogging 14-inch 
square ingots to 54-inch square, corners broken, cut in 
lengths, an average output for 8 hours was 30 ingots, 
on occasions 34; while the average output of a 1,200-ton 
steam-hydraulic press was 22 ingots, occasionally 27. This 
experience was confirmed in another works, where a 500-ton 
press, bought for a similar purpose, was turned on forgings 
as it could not do the cogging economically. 

There yet remain two standards, availability for specific 
purposes and quality of output. 


THE HAMMER 


The original power hammer was a crude affair compared 
with the mechanisms we now possess. It consisted of a beam 
hinged at one end and carrying a die at the other, at an inter- 
mediate point engaging cams on a revolving shaft, which 
alternately raised the free end and allowed it to fall on a 
bottom die fixed upon a foundation. 

Swinging in the arc of a circle, the top die could never 
be parallel to the bottom except in one position; while the 
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larger the piece sought to be forged, the less the power there 
was available to forge it, a defect common to all hammers, 
yet partially overcome to-day by the use of top steam. 

This was the situation in 1839 when no one in England 
could be found to forge the 30-inch iron paddle shafts 
designed for the steamer ‘“‘Great Britain.” In his auto- 
biography James Nasmyth, of Manchester, England, then 
engaged in the manufacture of machine tools, describes 
these conditions and states that on November 24th of that 
year he sketched in his scheme book his idea of a steam- 
manceuvered hammer capable of making these forgings. 

He writes that he proposed this hammer to several parties 
as the solution of the shaft problem, but that none was 
ordered or built because the propulsion of the vessel was 
changed from paddle to screw, and because there followed a 
dullness in the iron trade. He said that he was in the habit 
of showing his scheme books to visitors as that often brought 
him orders, and that on one occasion when he was absent 
his partner, Mr. Gaskill, showed to M. Schneider, owner of 
the great steel works at Creuzot in France, and to his able 
engineer, M. Bourdon, this scheme book and especially this 
drawing, and that M. Bourdon took careful notes and 
sketches of its constructive details. 

In April, 1842, Mr. Nasmyth visited le Creuzot, finding 
M. Schneider absent but M. Bourdon at home. To quote - 
his words: ‘‘M. Bourdon received me with much cordiality. 
As he spoke English with fluency I was fortunate in finding 
him present, in order to show me over the works; on entering 
which, one of the things that particularly struck me was 
the excellence of a large wrought-iron marine engine single 
crank, forged with a remarkable degree of exactness in its 
general form. . . . I inquired of M. Bourdon ‘how that 
crank had been forged.’ His immediate reply was, ‘It was 
forged by your steam hammer!’”’ 

‘“‘Great was my surprise and pleasure at hearing this 
statement. I asked him how he had come to be acquainted 
with the steam hammer. He then narrated the circumstance 
of his visit to the Bridgewater Foundery during my absence. 
He told me of my partner having exhibited to him the original 
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design, and how much he was struck by its simplicity and 
probable efficiency; that he had taken careful notes and 
sketches on the spot; that among the first things he did after 
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Nasmyth’s Original Sketch of the Steam Hammer. 


his return to Creuzot was to put in hand the necessary work 
for the erection of the steam hammer; and that the results 
had in all respects realized the high expectations he had 


formed of it.” 
“Wf, Bourdon conducted me to the forge department of 
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the works, that I might, as he said, ‘see my own child;’ and 
there it was, in truth—a thumping child of my brain! .. . 
On inspecting the steam-hammer I found that Bourdon had 
omitted some important ‘details, which had led to a few mis- 
haps, especially with respect to the frequent breaking of 
the piston-rod at its junction with the hammer-block. . . . I 
sketched for him, then and there, in full size, on a board, 
the elastic packing under the end of the piston-rod, which 
acted, as I told him, like the cartilage between the bones of 
the vertebre, preventing the destructive effects of violent 
jars. I also communicated to him a few other important 
details, which he had missed in his hasty inspection of my 
design. . . . He expressed his obligation to me in the 
warmest terms, and the alterations which he shortly after- 
ward effected in the steam-hammer, in accordance with my 
plans, enabled it to accomplish everything that he could 
desire.” é; 

There appears to be little doubt that the first to conceive 
the idea of a steam-operated hammer was Nasmyth, but in 
justice to M. Bourdon I think the following facts should be 
known. The story is one never yet published. 

In the month of April, 1842, my father, the late Mr. 
James S. Cox, of Philadelphia, then just twenty years 
old, was visiting M. Bourdon, at Creuzot, in the south of 
France. My father had graduated as an engineer at the 
Ecole Centrale des Arts et Manufactures at Paris the 
previous August and had spent the intervening time in visit- 
ing various industrial establishments throughout Europe. 
Among others he had visited the Schneider works and be- 
come acquainted with M. Bourdon, who took a great fancy 
to him. M. Bourdon, although he spoke little English, had 
been in the United States, liked Americans, and invited my 
father to visit him. One day, during this visit, M. Bourdon 
asked my father if he had ever seen a steam hammer. On 
being told that he had never heard of such a tool, M. Bourdon 
took him into the penetralia of the works, where, surrounded 
by many precautions, a steam-hammer was running. Much 
impressed by what he saw, my father asked and received 
permission to copy the drawings of this tool. The tracing 
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which he then made is now in my possession and from it was 
made this photograph. The place and date of the invention 
are given on it as Creuzot, 1841. 

One day a hurried message was received by Mr. Cox from. 
M. Bourdon asking him to come down at once to the works 
and interpret for him as he had an English visitor. Mr. Cox 
promptly responded and accompanied the gentlemen into 
the works and to the steam hammer, where, standing at the 
side of James Nasmyth, he explained the working of the tool 
to him. 

That night at dinner Mr. Schneider, who had been absent 
during the day, asked M. Bourdon whether there had been 
any guests that day at the works. On being told, ‘‘ Yes, Mr. 
Nasmyth of England,’’ Mr. Schneider started up saying, 
“You did not show him the steam hammer, did you?” M. 
Bourdon replied, ‘‘ Yes,’”’ whereupon Schneider struck the 
table a blow with his fist, exclaiming, ‘‘By Heaven, he’ll 
patent it in England to-night.”’ | 

Mr. Nasmyth returned to England and, according to his 
autobiography, immediately took out patents on the steam 
hammer, the agency for which in the United States he there- 
- upon offered to my father whom he had never met but once, 
of whom he knew nothing, who was only just out of college, 
was but twenty years old, had no business experience, nor 
business connection in the United States, and who had not 
been in America since he was seven. This flattering offer 
my father declined through loyalty to his friends, believing 
that Mr. Nasmyth: was not entitled to the profits of the 
invention. Subsequently the American agency was given to 
Mr. Samuel Vaughan Merrick, of Philadelphia, who accepted 
it with perfect propriety and to whom it proved most profit- 
able. 

In order to permit a careful comparison to be made 
between the two machines of Mr. Nasmyth and M. Bourdon, 
I have had them reproduced (pages 124 and 125), and I call 
attention to the comparative crudity of the French design, 
which it seems rather remarkable that an engineer of M. 
Bourdon’s capability should have produced after “‘ taking care- 
ful notes and making full sketches” of Mr. Nasmyth’s design. 
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Owing to its power being derived from the inertia of the 
falling mass the steam hammer has least power when it most 


25-Ton ‘Double-Acting Hammer. 


needs it, on large diameters, and vice versa. The need of 
power on large diameters is twofold—the forging must be 
worked to its center to break up ingot structure, as well as 
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to prevent grain growth, and large diameters involve large 
die contact areas with corresponding pressures. 

In 1882, when the Midvale Steel Company took its first 
order for 6” Navy Rifles, its forge shop was equipped with 
Morrison type hammers, the largest being a 10-ton double 
acting hammer with 35” steam cylinder and 6’ 6” stroke. 

The tubes were made from 25” octagon ingots reduced 
to 13" rounds tapered to 11” at the muzzle, and the jackets 
from 30” squares reduced to about 1714” rounds. For these 
operations the hammer had sufficient power, although the 
cogging of a 30” square to a 20” octagon was a slow proceed- 
ing. In 1885 the Company took an order for a short 8” 
Rifle for the Army, the jacket of which had to come from a 
38” octagon. That increase of 8” overstepped the boundary. 
Although in time the gun was finished, the 38” ingot was 
clearly beyond the proper range of the 10-ton hammer. 

With the increase in the size of naval guns a heavier tool 
became necessary, and in 1888 the Midvale Steel Company 
began the erection of a 25-ton double-acting hammer with 
50” cylinder and 9’ 6” stroke, built by the Morgan Engineer- 
ing Company from designs by the late Frederick W. Taylor. 
This tool was probably the most effective hammer ever built. 
The forging was controlled entirely by power. The ingot 
was brought from its heating furnace to the hammer with the 
free end of its porter bar fastened to a trolley in an under- 
ground conduit. When the ingot was landed on the die, 
the trolley was disconnected and on the porter bar was 
thrown a heavy ring connected by a wire rope to a horizontal 
underground hydraulic cylinder which did all the weighing-on 
of the usual crowd of men. The 60-ton traveling forge 
crane rotated the piece on the die and the overhang was sus- 
tained at first by a gantry, later bya 25-ton traveling crane. 

With this powerful tool 13” gun forgings were made in 
quantities from ingots as large as 63” octagon, in spite of 
predictions to the contrary, and with excellent results. 

The largest hammer ever built was the 125-ton single- 
acting hammer of the Bethlehem Steel Company, intended 
for the forging of armor plate. Both it and the 25-ton 
double-acting hammer of Midvale, really a 75-ton as com- 


132 AMERICAN IRON AND STEEL INSTITUTE, MAY MEETING 


pared with a single-acting hammer, have been abandoned 
for forging presses. 


Large Rotor Drum Under 10,000 Ton Press, the Midvale Steel Company. 


With the exception of the tube, which is generally made 
solid, the larger forgings for heavy artillery are usually made 
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hollow, as are marine shafts and other forgings when desired 
of especially high quality. As it is difficult to manipulate 
under a hammer, in upsetting and punching, blocks too heavy 
to be handled on levers, it is customary to bore the ingot 
with a hole of suitable size and cut from it a hollow block of 
proper weight for the job in hand. The hole in this block 
must be larger than the mandrel upon which the block is to 
be forged, involving great waste of metal if the mandrel be 
large. To avoid this waste, and in the case of gun forgings 
to assist in the proper direction of the contained imperfec- 
tions, the billet if first bored with a smaller hole, then hung 
upon a mandrel supported at each end in a housing die keyed 
on the anvil block in place of the bottom die, and by blows 
upon the periphery as the billet is turned upon the mandrel 


~ its walls are thinned and the interior diameter increased 


until it is of the desired size. It may then be placed upon a 
drawing mandrel of the proper diameter for the final bore 
and drawn out in a V die to the desired exterior form and 
size, if required. . 

The width of a hammer anvil block is not great and 
if the forging be heavy it is in practice necessary to use 
an ingot of initial section sufficient to give the requisite 
weight in the short length that will go between the cheeks 
of the mandrel housing, for upsetting of heavy blocks 
under a hammer is impracticable, as previously stated. 
The employment of ingots of large cross section being 

‘ objectionable for reasons already given, as also because of 
the added dangers in cooling and reheating and in the 
time consumed thereby, we have here one weakness of 
the hammer. It cannot make the great hollow forgings 
easily producible under a press, such as shown on the 
opposite page. 

It might be urged that an anvil of a special design would 
permit the use of long billets of less diameter, but a long un- 
supported mandrel will not withstand the impact of hammer 
blows. So little time is given for the flow of the hot metal 
that the force of the impact is transmitted in large part 
directly to the mandrel, which breaks. A 14” mandrel on a 
span of 45” to open a hole some two inches is about the limit 
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for a hammer; a larger mandrel must be substituted as soon 
as possible. 


3,000-Ton Whitworth Forging Press, the Midvale Steel Company. 


When made under a hammer of ample power forgings 
show test results practically identical with pressed forgings 
made under the same conditions, so long as neither be ex- 
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panded. This is shown by the following table, in considering 
which it must be borne in mind that all the forgings were 
fully heat treated by quenching and drawing, which would 
tend to obliterate any slight differences which might exist in 
the forgings originally. 

When circumstances permit an equal amount of expan- 

sion there would be a similarly close agreement between the 
tests of properly hammered or pressed forgings, but beyond 
the point where hammer expansion is possible the advantages 
are altogether with the press. Lest it be thought too much 
stress is laid upon the advantages of expansion in the manu- 
facture of hollow forgings I will cite an experience of the 
Midvale Steel Company with jackets for a lot of 12” steel 
coast defense mortars. These were rather short forgings 
drawn on about a 19” mandrel and bored originally with a 20” 
hole. The hole was so small that it had been decided expan- 
sion would not pay. As on testing the jackets gave a great 
deal of trouble it was concluded to bore the ingot with a 
1414” hole, expand it on a 14” mandrel to 1614” in diameter, 
substitute a 1534” mandrel and expand on it to 20”, after 
which the forgings were drawn in the V die as before. This 
expansion of the hole increased the outside diameter by only 
154”, giving that much more reduction in the V dies to be 
sure, but the amount of testing was reduced 21 per cent., as 
an average of 38 forgings of each kind. . 
' The danger in solid hammered work is always that for 
economy’s sake too light a hammer will be used and the 
forging left with an imperfectly reduced grain size towards 
the center. 


Tue Forcine PREssS 


In 1861, Manassah Gledhill, of Manchester, England, 
invented the forging press. Mr. Gledhill was at first an 
employee and later an associate of Sir Joseph Whitworth 
by whose name the press became known. . It was another 
case of ‘The page slew the boar, but the peer had the glorie.”’ 
For many years this wonderful machine was used secretly 
in the Whitworth shops, and so far as I am aware it was not 
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until 1887 that it was sold for outside use and was brought to 
this country by the Bethlehem Iron Company. 
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14,000-Ton Press, the Bethlehem Steel Company. 


The press consists of two massive heads held together by 
forged steel bolts and separated by distance pieces. In the 
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upper head is fastened an inverted hydraulic cylinder, the 
lower end of whose plunger forms the upper crosshead, which 
is guided by shoes running on guides forming part of the 
column distance pieces, and to whose lower face are attached 


the various top dies. The upper surface of the lower head is 


flush with the bottom of a shallow pit extending on each 
side of the press, floored with heavy cast iron plates. In 
two grooves on each side of the press travel heavy wrought 
steel flats attached at their press ends to two low cast iron 
forging carriages, and at their outer ends to the crossheads 
of long reversed hydraulic cylinders which form part of the 
floor of the forging pits and whose plungers extend outward 
away from the press under the shop floor. These cylinders 
serve to move the carriages toward the press and away from 
it, the blocks being held in line by the grooves in which the 
flats run. A 

The upper surfaces of the two forging carriages are 
arranged with mortises to take the tenons of various auxiliary 
tools, the most notable of which are the housings for the 
expanding mandrels. Being mounted on these carriages, the 
housings can be set as near together as may be desired or as 
far apart as the width of the bottom press head will allow, 
thus permitting the use of the shortest possible unsupported 
length of mandrel. Since a press is wholly self contained and 
its movement comparatively slow, giving time for the flow 
of the metal, there is no rebound of the anvil block to throw 
out of position a forging being expanded, and successive 
impressions of the top die can be made very close together. 
This permits the use of narrow-face dies, reducing to a 
minimum the load to be borne by the expanding mandrel. 
As small a mandrel as 11” can be used with a 5’ span with 
no more liability of breakage than a 14” mandrel with a 45” 
span under a hammer. 

Because the bottom of the forging pit is on the same level 
with the bottom head, it is easy to place upon it a hot billet 
and by means of a forging carriage push it under the press, 
where it can be readily upset and punched and pushed out 
by the other forging carriage when it is finished, an operation 
impracticable for heavy pieces under a hammer. Owing to 
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500-Ton Steam Hydraulic Press, 
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its facilities, the press is especially suited to the manufacture 
of long, hollow forgings, such as marine engine shafts. 

The pressure produced by a hammer is directly propor- 
tional to the effective stroke, inversely proportional to the 
contact area of the dies and to the distance through which 
the pressure is exerted, and would be infinity if the distance 
were zero. ‘The pressure exerted by a press is independent of 
the stroke, is definite in amount, equalling the net power of 
the tool divided by the contact area of the dies and the 
piece being forged. In making round forgings this area is 
small if the stroke be short and the dies be not deeply buried 


_ in the plastic metal, thus permitting a comparatively small 


press to make large shafts. With a large press, excessive die 
impression will be prevented by fear of lapping; with a 
smaller press, by the die contact area increasing until the 
press is overpowered and forging ceases. In press forging 
the work is turned up after every stroke, thus always present- 
ing a new and smaller contact surface. 

In cogging down an ingot under a hammer, before round- 
ing-up begins, several blows are usually struck in the same 
spot until fear of lapping stops them. Due to the inertia of 
the part of the ingot beyond the die, at the instant the blow 
falls there is a tendency to cock up the end of the piece, and 
as there is no ready means of taking out this short kink, 
except by turning the piece upside down, the tendency is to 
let it occur and for the hammer die to cut in more deeply on 
one side of the ingot than the other, gradually throwing the 
axis of the forging out of the axis of the ingot. This does not 
occur under a press. There the tendency is for the live die 
to cut in a little deeper than the dead die and bend the piece 
down; but the piece is revolved after every impression, which 
tends to keep it straight, and as the movement of the press 
is comparatively slow, the cranes lower in unison with it. 
If the forging becomes bent, if not too stiff it can be straight- 
ened by one of them pulling up while the pressure is on, or 
by running up the forging carriages and straightening the 
piece between them. 

I have spoken of the speed of the press. -In large tools of 
the Whitworth type this varies from about 1214’ to 1614’ 
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per minute. In finishing, 30 to 40 short strokes can be made 
per minute, the practical limit being in the speed of the turn- 
ing mechanism. Some steam hydraulic presses run still 
faster and are capable of giving 60 to 80 strokes per minute in 
sizes where the work can be turned by hand. 

On plain die work it usually takes a larger press than is 
generally understood if the finishing temperatures are to 
be kept low, which is necessary for the best class of work. 

The lowest forging pressure per square inch of die con- 
tact area of which I know as being effective was 1.2 tons per 
square inch, with which it was possible to edge-in an ingot 
90” wide at a full forging heat, and from this the pressure 
runs up to 134 tons per square inch, which it takes to com- 
pletely fill the sharp corners of moulds for steel wheels. 

Dr. Coleman Sellers, in a lecture reprinted in part in the 
Railroad Gazette of December 25, 1891, stated that 3,000 to 
4,000 pounds per square inch is quite sufficient to deform hot 
steel when the mass is free to expand sideways, but from 
16,000 to 20,000 pounds is required to fill sharp corners in a 
mould, and for some complicated shapes very much more. 
In practice I believe these pressures to be too low, especially 
for plain die work under practical conditions, and, moreover, 
they take no account of the thickness of the piece being 
forged. The pressure per inch required for forging depends 
upon the composition of the steel, its temperature and its 
thickness, is a direct function of the hardness of the piece, 
and an inverse function of the other two quantities. Think- 
ing that it would be of interest and possibly of value to make 
some experiments along these lines, I had prepared a series 
of 18 blocks of steel of the following composition: 


Carbone. 6 6 wok aes see eee 40 

Manganeséscy i. te puree eects 455 
Phosphorus macaw Bee er Oe 064 
Sulphur: ..oleses See eae em ee .062 
Silicon....'.\.-7. psa Rie areen ote aE 131 


These blocks were rough turned 111%” in diameter and 
cut to lengths of 2”, 4”, 6”, 8”, 10” and 12”, one of each 
length in a set, there being three sets in all. All the blocks 
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of each set were heated in a furnace to as nearly as possible 
the same temperature, the first set to 1,550° F., the second set 
to 1,700°, the third to 1,850°, the temperatures being read by 
a Leeds & Northrup optical pyrometer of the Holborn-Kurl- 
baum type. The lowest temperature selected was chosen 
as a common, though rather high, finishing temperature for 
forgings, the highest an example of bad practice and the 
intermediate a mean. Of course, at a full forging heat of 


Experimental Forgings Upset at 1550°F. 


from 2,200° F. to 2,300°, far more would have been accom- 
plished than at the temperatures of the experiment. What 
was deemed ample time was allowed for the pieces to reach 
and soak out at the specified temperatures, which are 
probably correct within about 50 degrees. In nearly every 
case this time seems to have been sufficient. As rapidly 
as possible the pieces were carried by hand from the furnace 
to the 1614” diameter plain dies of a 500-ton steam-hydraulic 
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forging press* and there subjected at once to the full pressure 
of the tool. This pressure was kept up as long as there was 
any flow of the metal visible on the dial of the press. The 
upsetting was rapid at first and became slower and slower 
as the contact and median diameters of the forgings increased, 
as the thickness decreased, and as the temperature fell. 
The shortest time given was 25 seconds, the longest 1 minute, 
45 seconds. The shortest squeezing period was several times 


Experimental Forgings Upset at 1,700° F. 


that which would be allowed in practice. The blocks were 
measured as to length and diameter both before and after 
upsetting. 

A hydraulic pressure gauge of the Bristol type had its 
clock work removed and a drum substituted therefor on the 
chart spindle. This drum was connected by a string to a 
drum on the shaft of the press forging dial and was counter- 
weighted. Arcs traveled on the chart by the recording pen 


* Press has 1634" diameter cylinder, giving 500 tons with a water-pressure 
of 4,750 pounds per square inch of ram area. 
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were thus proportional to the vertical movements of the press 
head. The pressure element of the recorder was connected 
to the line running from the steam-hydraulic intensifier to 
the press cylinder. For ease of comparison the curves ob- 
tained have been replotted in rectangular co-ordinates by 
Mr. G. B. Staples of the Midvale staff. The photographs 
show the appearance of each set of specimens after up- 
setting. 


Experimental Forgings Upset at 1,850° F. 


The first set of charts shows the effect of the thickness 
of the piece upon the result obtained at a fixed temperature; 
the second set shows the effects obtained by variations of 
temperature on pieces of the same thickness. 

It will be noticed that the ram pressures per square inch 
vary somewhat. This was due to fluctuations of pressure in 
the steam line, as the test extended over many hours. The 
lowest recorded pressure per square inch of ram was 4,850 
pounds, the highest 6,250 pounds. The curves show that 
with from 5.6 tons to 6.2 tons per square inch of contact 
area or median line there was practically no flow of metal ina 
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2” piece at temperatures between 1,550° and 1,850° Fahr., 
and that the amount of flow increased rapidly with increase 
of thickness and increase of temperature. Calculated on 
the final contact areas of the dies and corrected for varia- 
tions in hydraulic pressure, the lowest contact pressure 
obtained was 3.57 tons per square inch and the lowest final 
median pressure 2.00 tons, measured on a 12” piece. These 
results show that on plain dies and for thin flats, to suecess- 
fully forge steel at the temperature chosen pressures much 
higher than 6 tons will be required. 

Friction between press die faces and their work is very 
great, while the longer time of contact as compared with the 
hammer tends to chill the surface of the forging and to 
prevent flow along the die faces. This results practically in a 
reduction of the effective thickness of the forging and an 
increase in the pressure required to forge it. For the metal to 
escape from the pressure, it must flow from the center 
outwards between immobile surfaces and this it was prac- 
tically impossible for it to do in the thin blocks of our 
experiment. It was held in place by internal friction. 
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I have here a plate showing graphically on one sheet the 
relative effects of the various thicknesses and temperatures 
employed in this experiment. 
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Curves of Final Results. 


The important influence of thickness is corroborated by 
two full-sized experiences where, in upsetting at full forging 
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heat a 37” octagon slice from 43” to 1314” in length, it re- 
quired 8,700 tons which, figured on the areas of the final 
diameters of 59” and 65” at the die face and center respec- 
tively, gives 3.18 tons per contact inch and 2.6 tons at the 


Hot-Planed Armor Plate Billet. 
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center; and in upsetting a 48” round 45” long to 33”, where 
it took only 1.4 tons per square inch of contact area and 1.3 
tons per square inch of median area, on account of the extra 
thickness of the piece. 

The advantages of absence of shock, in addition to the 
weight to be handled, in forging such masses of steel as shown 
here can be readily appreciated by everyone, yet in spite 
of all its excellencies and its adaptability to a wider variety 
of work, even such as hot planing the defects from heavy 
armor plate, the press has two short-comings, both due to 
its lack of impact: first, it is harder to get rid of scale; 
second, it cannot strike in a mould as large a forging as a 
hammer its equivalent in other respects. In our experience 
we consider a 500-ton press the equivalent of a 24-ton 
hammer, a 1,200-ton press the equivalent of a 10-ton 
hammer, a 2,500-ton press the equivalent of a 25-ton:” 
hammer; yet a 414-ton hammer can make drop forgings © 
which are beyond the power of a 1,200-ton press, and a " 
214-ton hammer can about equal it. 

As illustrating the great difference between the steady 
pressure of a press and the impact of a hammer, T will show 
three separate indicator cards from the foregoing experiment. 

The full stroke of the steam-hydraulic intensifier at this 
press gives only 4” ram stroke, neglecting leakage; to go 
beyond this it is necessary to exhaust the steam cylinder, 
during which operation the ram rises, then lower down the 
ram, which is done by forefilling with water, and take another 
stroke. In his haste to resume pressing the driver dropped 
upon the billets the ram with its crosshead, guides and dies, a 
weight of about 5,100 lbs., urged by 60 pounds of air pressure 
in the forefilling tank, producing a hammer blow. The forg- 
ing effect of the blow is apparent. As flow under subsequent 
pressure occurred in two of these cases, the hammer effect 
was included in the curves already shown, but in the third 
case the last blow was effective beyond the effect of the 
press proper and it was not included. In the comparative 
curves the inflection due to these extra strokes was not 
shown as it tended needlessly to complicate the diagrams. 

It remains to be said that in both pressing and ham- 
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mering the final results depend much upon the skill and 
good judgment of the forge man. 

THe Routine MILu 


To institute a comparison between the effects of rolling 
and the effects of hammering or pressing is much more difficult 
than to compare with each other the effects of the two latter 


Hot-Planings from Armor Plate Billet. 


methods. Each has wide fields of application with fairly well 
defined boundaries, yet there is a neutral zone in which both 
operate. Heavy plates are produced both by the press and 
mill, billets and medium sized rounds, squares and flats, by 
all three instrumentalities, and small regular sections of tool 
steel by the hammer and the mill. 

The action of a rolling mill is quite different from that of 
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either the hammer or press. In both of these latter the 
action of the pressure is normal to the face of the die and the 
pressure equal at all points on flat die faces. In the rolling 
mill compression is most rapid, and therefore the pressure 
greatest, at the line of intersection between the faces of the 
rolls and the surface of the unreduced portion of the object 
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Armor Plate Ingot Cross Sections. 


going through them. There is also a much narrower limit in 
reduction and none can be taken in excess of that which can 
be pulled between the rolls by the friction of their surfaces 
with the hot metal, frequently assisted by the ragging of the 


rolls. 
The tendency of rolling is to have a more superficial action 
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than either hammering or pressing; thus to avoid excessive 
loss through fishtailing the sides of armor plates there is often 
made a distinct difference between the cross section of the 
ingot for rolling into armor plate and the section used for 
pressing into the same plate. Under a press the sides of the 
straight-sided ingot bulge slightly outward at points about 
halfway between the center line and each face but remain 
nearly straight; between the rolls the center of the diamond 
sided ingot stretches very slightly in width but the upper and 
lower surfaces run out along the rolls, producing approxi- 
mately straight sides in the finished plate. A straight-sided 
ingot would make a concave-sided plate, if not one actually 
lapped. 


The operation of rolling is far more rapid than either 


- pressing or hammering, with a consequent high finishing 


temperature. Again, a roll being generally in the condition 
of a beam supported at each end and loaded at some inter- 
mediate point, is much less able to stand high pressures than 
either a press or hammer and the fear of breaking rolls is 
always present in the roller’s mind, as well as injury done 
to the shape of the passes by cool rolling. 


The three points just considered constitute, I believe, the 
reasons for the common inferiority of rolled products. Ifa 
heavy mill were to roll its products from ingots at a low 
initial rolling temperature and finish them at the same 
temperature as material laid down from a press or hammer, 
I believe that the difference between rolled and forged 
products would largely disappear. 

A slight evidence of this is shown in the case of a lot of 
1034” rounds, some rolled from 30” squares made at one plant, 
and some forged from 20” squares made at another plant. 
Thirty-six longitudinal test bars taken on the axial line from 
13 rounds from each lot and thoroughly annealed, averaged, 
from the rounds rolled with great reduction: 


Tensile Strength...... . .88,057 lbs. C Mn 
Elastic Limit...........53,273 lbs. a Ser) 
Extension in 234”.......21.7 per cent. 
Contraction of area... ..46.5 per cent. 


152 AMERICAN IRON AND STEEL INSTITUTE, MAY MEETING 


On the rounds forged with a smaller reduction: 


Tensile Strength........87,400 Ibs. C Mn 
Elastic Limit...........51,750 Ibs, 41.64 
Extension in 234”.......19.5 per cent. 
Contraction of area... ..40.9 per cent. 


Hot-rolling tends to prevent the development of surface 
defects, but hot-rolled material will not give good results 


Forging 12-inch Jacket under a 3,000-Ton Press. 
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on physical test, hence it is common for rolling mills to refuse 
orders for billets to show definite physical properties and to 
insist upon a chemical test only, whereas soreed billets are 
frequently tested physically. 

Due to the difference between the at by which 
they are produced, there is often a distinct difference in the 
cross section of rolled and forged plates. 

In a single cylinder press, the crosshead, being supported 
only in the center under the ram, is free to bend upwards 
toward the ends, resulting in the plate being thinner in the 
center and thicker toward the edges; while the rolling mill, 
with its rolls supported at the ends and free to bend in the 
center, tends to produce plates thicker at the center than at 
the edges. This tendency in plate mills is overcome by 
slightly increasing the diameter of the rolls toward the 
middle. 

Owing both to the rapid cooling of thin plates and to the 
excessive pressures required for their production under the 
press, it is found that there is a practical limit to the thin- 
ness of the forged plates at about 5”. 

In this country all except the thinnest armor plates are 
pressed, but in Europe, where the demands for armor are 
sufficiently great to warrant investment in a machine cap- 
able of the great output of a mill, armor plates are frequently 
rolled. Enormous mills for this work exist in a number of 
public and private establishments, both in England and on 
the Continent. At one English works, certainly until 
recently, the custom was to rough out the plates under a 
press, cut off the scrap and finish them by rolling. 

One process that the mill cannot carry out is the reforg- 
ing of an armor plate after carburization. This must be 
done at a low heat under a press, with a minimum disturb- 
ance of the carburized face. 

There remains another form of the rolling mill which we 
have not considered—the tire mill. The early schemes for 
our coast defense called for a large number of 12” mortars 
consisting of a cast iron body reinforced by steel hoops. As 
the hoops were of some 3 ft. inside diameter and there was 
no forge in the country equipped for making them of con- 
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siderable length, they were divided up into sections not over 
13” long, which could be easily rolled in a tire mill. 

These hoops were manufactured by cutting from a 20” 
round ingot blocks of the proper weight, upsetting and 
punching them under a steam hammer, beaking them on the 
horn of an anvil, and then rolling them to diameter in the 
tire mill, which can produce rings approximately 20” in 
width. Every step of the operation was in the direction of 
the expansion of the diameter. Owing to the forgings being 
without end they could be chilled rapidly as they neared 
final dimensions and they almost always filled the specifica- 
tions on the first submission, rarely requiring retreatment. 
On one order, out of 305 test bars broken from the hoops only 
two, showing small defects, failed to give the requirements 
and then extra bars met them. (Applause.) 


PRESIDENT Gary: Discussion of this paper by Mr. E. 
O’Connor Acker, Bethlehem Steel Corporation. 


PAPE RAs share rae ts 


THE RELATIVE MERITS OF FORMING STEEL BY 
PRESSING, HAMMERING OR ROLLING 


Discussion By E. O’Connor ACKER 
Bethlehem Steel Corporation, South Bethlehem, Pa. 


There can be no doubt that the men in the Forging 
Business as well as users of steel forgings are under great 
obligations to Mr. Cox for his valuable paper on this sub- 
ject, embodying as it does, his years of experience in this 
work. It is to be regretted that he has not had time to 
write a complete treatise on the subject. 

We note from Mr. Cox’s paper how simple a matter it is 
to manufacture a good forging, depending as it does upon the 


. Composition. 

. Process of Melting. 3. Care in Melting. 

. Design and character of ingot mold. 

. Conditions of pouring and cooling. 

. Temperature and time of reheating. 

. Amount and character of hot working. 

. Finishing temperature. 9. Final section. 

. Subsequent treatment. 11. Manner of testing. 
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This is somewhat in line with the historic remarks of the 
distinguished Ordnance Engineer, Mr. John F. Meigs, to the 
effect that ‘the making of good steel is a matter of fasting 
and prayer.” While all the points in Mr. Cox’s paper are of 
the greatest importance, I will only have time to dwell on 
one or two of them; one of the most important is the proper 
finishing temperature and probably this has been neglected 
as much as any other point in the making of forgings in this 
country. Perhaps not over 10 per cent. of the forgings 
made to-day are finished at the right temperature. Many 
years ago when Mr. Owen Liebert brought over to Bethlehem 
the practice of the Whitworth Company, it was customary 
to finish much colder and to very much closer dimensions 
than is done to-day. Part of this is undoubtedly due to the 
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fact that at that time steel shafting was selling from 8 cents 
to 10 cents per pound but since then prices as low as 2 cents 
and 2.25 cents have been received. 

The forgings made at that time usually had a glaze or 
polish as coming from tbe forge and were very true to 
dimensions; the physical results obtained from this material 
were such that the younger generation of people in the business 
do not credit them as being true and this in spite of the fact 
that heat treatment at that time was not as well understood 
as it is at present. 

We made a shaft for the U. 8. Cruiser ‘‘ California’’ which 
averaged in six different test bars 70,000 pounds tensile 
strength per square inch with an average elongation of 40 
per cent. and this shaft was simply annealed at a temperature 
of about 1,150 to 1,200 degrees Fahrenheit. In other words, 
the proper forging at the right finishing temperature puts 
into steel a condition which cannot be equalled by giving 
the most approved heat treatment to forgings which are not 
properly made. This is a subject which is not well under- 
stood and the microscope does not seem to aid in its solution. 

Some of the members of the Institute may be familiar 
with the rifle barrel steel which is used by the U. 8S. Govern- 
ment in the manufacture of small arms; the qualities of this 
steel are so high that it is necessary to finish it at the rolls 
at a temperature slightly below the absorption point of the 
steel and the qualities usually obtained in this material are 
about 130,000 pounds tensile strength per square inch, 
75,000 pounds elastic limit per square inch with 20 per cent. 
elongation and about 50 per cent. reduction of area. These 
bars after being rolled have the same glaze or polish as the 
shaft before mentioned. 

The General Electric Company has a specification for bars 
approximately 5-inch in diameter which they require to be 
swaged under a hammer; these bars give extremely high 
physical qualities which they probably believe is due to the 
swage action. Undoubtedly, however, these qualities are 
simply obtained on account of the fact that the finishing 
temperature in this operation is about what it should be for 
this class of steel. It will be noted from Mr. Cox’s paper 
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that there is no inherent virtue in a press as distinguished 
from a hammer, as far as the physical condition of the 
forging is concerned, but an important point is that the tool 
doing the work should be in proportion to the size of the 
work done; in other words, we would expect a shaft made 
under a hammer of the proper dimensions to be very much 
superior to a forging made under a press which was too light 
for the work, modifying this statement by the fact that it is 
practically necessary to make large hollow forgings under the 
press. 

The principal reason we do not get as good a condition in 
rolled material as compared with forged material is also due 
to the higher finishing temperature at which material leaves 
the rolls, the reason for this being, of course, that loss of 
output and breakage of the rolls would necessarily result 
from attempting to finish at nearer the proper heat. 

The rolled armor plate to which Mr. Cox referred in the 
latter part of his article, is rolled by very powerful mills in 
which the finishing temperature is kept fairly close to what it 
should be, but even in that case the work does not penetrate 
to the middle of the masses as well as it would if the plates 
were forged. It would seem than an axle finished at the 
proper temperature in the rolls should be at least equal to 
that made under a hammer if the finishing temperature is 
the same, because undoubtedly the regularity with which 
the work is applied from the rolls must be to its advantage. 

The idea now largely held that scientific heat treatment 
can correct the effect of improper forgings is very much in 
line with the idea that improper melting can be cured by 
adding ‘‘medicine”’ to the ladle. 

In conclusion, attention might be drawn to the import- 
ance of the fact, as mentioned in the first part of this paper, 
that the proper melting in the furnace is only a part of the 
right condition of steel in the ingot as the designs of the molds 
and the proper method of pouring are equally important. 


Presipent Gary: Surgical Discoveries of the War and 
Their Application to Industrial Accidents by Dr. Sherman 
of Pittsburgh. (Applause.) | ate 


SURGICAL DISCOVERIES OF THE WAR AND THEIR 
APPLICATION TO INDUSTRIAL ACCIDENTS, 
HUMANITARIAN AND ECONOMIC 
FEATURES. 


Wiui1aAM O’NEILL SHERMAN, M.D. 
Chief Surgeon, Carnegie Steel Company, Pittsburgh, Pa. 


There are, approximately, 75,000 deaths annually from 
accidents in the United States, with 2,000,000 or more 
major and minor accidents. In 11 months of the year 1916, 
there were 25,000 accidental deaths with 225,000 accidents 
in Pennsylvania. Many of the deaths were the result of 
wound infection; approximately 10 to 15 per cent. of the 
wounds received were infected. Ordinarily it takes from 
four to five times as long for an infected wound to heal as 
one that is not infected.. The prevention of wound infection 
is a tremendous economic factor as well as a humanitarian 
one. The chief causes of death from accident are shock, 
hemorrhage, and infection. Where the injured is not killed 
outright, but lives for 24 hours and then dies, the cause of 
death in 75 to 80 per cent. of this class of accidents is due to 
infection. Eighty per cent. of the amputations in the present 
war are the result of infection; 95 per cent. of secondary 
hemorrhage is due in infection. Eliminating actual destruc- 
tion or loss of tissue in accidents, the vast majority of the 
complications are due to the infection that takes place in 
the wound. Heretofore, the medical profession has never 
had a cure for infection after it had once made itself apparent, 
other than the mere opening of the wound with free drainage. 
The first-aid treatment and immediate attention, together 
with the use of antiseptics, have greatlyreduced the number of 
infected wounds in industrial accidents, but at the same time, 
many of the extensive wounds became infected in spite of 
every effort to prevent its occurrence. 

The most commonly used antiseptics, viz., carbolic acid 
and bichloride of mercury, are used to destroy the bacteria, 
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and if used in sufficient strength, would also destroy the 
tissue and be poisonous to the patient if used continuously. 
The problem of controlling wound infection had never 
been satisfactorily solved until Doctors Alexis Carrel and 
H. D. Dakin, working in France under the auspices and 
direction of the Rockefeller Foundation, discovered a method 
that not only aborts wound infection but cures it after it is 
once established. Dr. Carrel recognized at the very begin- 
ning of the war that the control of infection was the great 


Compound comminuted fracture of leg, labeled “Amputate on arrival.” 
Finochietto’s stirrup extension to os calcis with Carrel’s tubes in posi- 
tion. Free suppuration on admission. Dressings had not been changed 
for five days previous to admission to hospital. Infection under control 
in fivedays. The functional result secured was far superior to an artificial 
leg. (Courtesy Professors Gosse and Chutro.) 


problem that confronted the surgeon, and unless some method 
was discovered to control infection, thousands of deaths, 
amputations, and cripples would result. 

After experimenting for a number of months, during 
which time several hundred different antiseptics were used, 
Carrel and Dakin perfected a method which is now being 
used throughout the allied armies with wonderful success. 
There is every indication that this treatment will be made 
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obligatory in the United States Army, Navy, and Public 
Health Service. This would, unquestionably, save many 
lives and amputations and eliminate many of the unfortunate 
complications that result from infection. 

Dakin succeeded in making a solution with intense 
antiseptic properties, which is non-irritating and does not 
destroy the tissues; when it can be used in large quantities 
without danger to the patient. The simplicity of manufac- 
ture and its low cost make it almost an ideal antiseptic. 
The antiseptic consists of a solution of 25 per cent. chlorine 
activity bleaching lime in 1 to 200 dilution. To this solution 
sodium bicarbonate and carbonate are added, to free it from 
caustic alkali. 

While this solution is almost an ideal antiseptic, it is of 
very little use unless the method of its application, as devised 
and perfected by Carrel, is carried out in detail. This method 
consists of the introduction of the antiseptic into the wound 
through a number of small rubber tubes with small perfora- 
tions staggered along their walls so as to allow the solution 
to be equally sprayed into all parts of the wound. This 
injection is carried out every two hours. 

By means of this treatment, infection is prevented if it is 
begun within the first 24 hours. If the treatment is started 
after infection has become established, it can be cleared up 
in from seven to ten days. The majority of these patients 
get well in one-third the time it would require under former 
methods. The method is practically free from pain and dis- 
comfort. 

Dr. Chutro, professor of surgery at the University of 
Buenos Ayres, who has been surgeon to the Hospital Buffoon, 
Paris, for the past two years, states that where formerly he 
performed 20 amputations, only one now is necessary, and 
where there were from 12 to 15 deaths from infection, he 
now has one. These wonderful results were secured by using 
the Carrel method. 

While the character of infection of wounds received in 
the European war is more virulent than that in wounds 
received in this country, the same general deductions can be 
made. The high mortality and virulence of the infection in 
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France and Belgium are due to the contamination of wounds 
from the intensely cultivated soil of these countries, the soil 
containing the most poisonous micro-organisms known to 
science. The infection is carried into the wound either from 
shells or bullets which carry with them particles of clothing 
which are impregnated with this poisonous soil. 

It will readily be seen that Carrel’s and Dakin’s discovery 
is going to be of tremendous value to industrial America. It 
will not only save a great number of lives and amputations, 
but will enable the injured to return to their former occupa- 
tions two or three times more quickly than heretofore. The 
method is being rapidly adopted in this country and it will 
be but a short time until the surgeons in every industrial 
corporation in the United States will be using it. Since the 
writer’s return from Europe in November, 1916, a number of 
amputations have been prevented, as well as a number of 
lives saved, by the prompt use of this method. 

Another surgical discovery which will be of great use to 
the industrial surgeon is the discovery of a new method of 
treating burns. This method consists in the spraying or 
painting of a liquid paraffin, beeswax, and rosin mixture, 
directly over the burn. The preparation has a very low 
melting-point, the treatment is comparatively free from pain, 
and the patients recover two or three times more quickly 

than under any other method, and are practically free from 
sear. This method has also been made compulsory in the 
English and French armies and navies. Heretofore all burn 
treatments were more or less unsatisfactory in that they 
were very painful and scar formation could not be pre- 
vented. 

Had it been possible to introduce these treatments and 
make their use compulsory in the allied armies two years ago, 
at least 150,000 lives and 75,000 amputations could have 
been saved. It is to be regretted that all medical discoveries 
meet with opposition, and as a result, years elapse before 
they are generally accepted by the profession. To the credit 
of American surgeons let it be said that they, as a rule, 

‘are free from prejudice and are ever anxious to employ the 
‘method which is best for the patient. Carrel’s contribution 
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to humanity is one of the greatest advances in medicine since 
Lister’s discovery of antisepsis. 

The writer wishes to again thank Dr. Carrel and the 
Rockefeller Institute for the many courtesies extended and 
the opportunity to study and witness at first hand this 
wonderful method of wound treatment. (Applause.) 


PRESIDENT Gary: The program calls for informal dis- 
cussion of each paper under the five-minute rule. Are there 
any who desire to discuss this paper? (Mr. John A. Penton 
of Cleveland arose.) Mr. Penton. 


SURGICAL DISCOVERIES OF THE WAR AND THEIR 
APPLICATION TO INDUSTRIAL ACCIDENTS, 
HUMANITARIAN AND ECONOMIC 
FEATURES 


Discussion BY JOHN A. PENTON 
President, The Penton Publishing Company, Cleveland, Ohio 


Mr. PRESIDENT: It seems to me that I would not be 
doing myself justice, and I would not be doing justice to the 
American Iron and Steel Institute, to the United States Steel 
Corporation or to the Carnegie Steel Co., which so generously 
sent Dr. Sherman to. France to make the investigations of 
which he has told us, neither would I be doing Dr. Sherman 
himself justice, were I to allow this occasion to go by without 
giving some expression to a thought or two that came to my 
mind while listening to his very wonderful paper, which I 
regret I did not have an opportunity of seeing before he 
read it. . 

Last year I had the opportunity of being in France at the 
same time Dr. Sherman was there. I saw a great deal of him 
for a month or two, and I know something of the work in 
which he was interested while in that country, concerning 
which he has shown us something this afternoon; and I think 
there are a few phases of this matter that might be 
appropriately referred to here. 

In the first place, the Doctor has spoken of the very large 
number of deaths which possibly could have been avoided, 
and the hundreds. and thousands of amputations which 
would not have been necessary, had there been a universal 
adoption of the Carrel method which he has so graphically 
described. He very lightly touched upon the fact that there 
has been in this case, as is usual in matters of this kind, very 
much professional reluctance to adopt new plans, theories or 
methods. I was so situated that I happen to know a good 
deal not only of that reluctance but also of the opposition in 
France to the adoption of Dr. Carrel’s methods. 
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It is true, of course, that America is now winning a golden 
harvest from the French people for the unselfish work and 
devotion of the hundreds, if not thousands, of nurses and 
ambulance drivers in France, all of them Americans, who 
have in the most unselfish and patriotic way imaginable gone 
over there, many of them at their own expense, to give their 
time and incur every risk to life and limb for the sole purpose 
of relieving the suffering, saving life, ministering to the 
wounded and doing everything in their power to aid the 
people living in that grief-stricken country. These have 
been a very important factor in bringing to America a 
wealth of good opinion, which I think we little appreciate, 
and very prominent among the number thus highly honored 
is the gentleman who has just sat down. 

I happen to know that, with his own inborn American 
business instinct, his appreciation of the value of organiza- 
tion and his knowledge of American organization methods, 
Dr. Sherman very rapidly grasped the possibilities of this 
new process; and I know also that, owing to his very earnest 
effort and his unselfish devotion to the cause, supported by 
the influence of other people from this country, Dr. Sherman 
was able to bring pressure upon some of the members of the 
House of Deputies in Paris to such an.extent that they were 
contemplating making the adoption of this method almost 
obligatory upon the part of all of the surgeons in all of the 
hospitals in France, and there were over 2,000 of them in 
France last year caring for the sick and wounded. 

It is my understanding from what I have heard that later 
on Dr. Sherman went to Great Britain and had interviews 
with some eminent surgeons in that country who were 
skeptical of the value of the process; but he was more or less 
successful in inducing them to have Dr. Carrel’s method more 
generally adopted, although of this I have heard nothing 
from Dr. Sherman myself, this information coming to me 
indirectly. 

As a result, therefore, of his efforts many thousands of 
lives have been and will be saved, because the surgeons were 
compelled to adopt this method, frequently against their 


own will. 
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It is pleasant to remember and recite at this time, when 
there is more or less discussion as to what America is doing 
in the war, that it was an American citizen who made all this 
possible, and that it was the generosity and far-sightedness 
of Mr. John D. Rockefeller, in maintaining the expense of 
the Rockefeller Institute of this city and very largely the 
Rockefeller Hospital in France, that made possible the 
elaborate experiments which have resulted in this great 
discovery. 

Then, too, to another American citizen, an American 
by adoption, Dr. Carrel, who discovered this process, is due 
great honor and glory; and he had with him others from this 
country who, in large measure, bore the burden and aided 
him in making his discoveries and in perfecting his 
appliances. 

And then again, as I said before, there is a third American 
citizen, who, with his keen foresight, saw some of the great 
value to humanity of all this work and had much to do in 
helping to bring about its universal adoption, our distin- 
guished associate, Dr. William O’Neill Sherman. (Ap- 
plause.) 

I think I am telling you something that will please you 
all, and especially please the Carnegie Steel Co., when I 
repeat what was said in France—that it was owing to the 
persistent and unfaltering work of Dr. Sherman, both day 
and night, in urging that this method become obligatory, 
more than to any other influence, that has made its adoption 
possible; and I think that this tribute to this eminent 
American surgeon is well deserved because I know he has 
left his mark in France in a way that will be long remembered. 
(Applause.) 


PRESIDENT GARY: I am sure that Mr. Penton’s fine 
tribute will be much appreciated by Dr. Sherman. I know 
it is by the Carnegie Company and the United States Steel 
Corporation. 

We will now have a paper on Chemical Reactions of 
Iron Smelting by Walther Mathesius of Chicago. 
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CHEMICAL REACTIONS OF IRON SMELTING 


WALTHER MATHESIUS 


Superintendent of Blast Furnaces, Illinois Steel Company 
South Chicago, I. 


Throughout the Middle Ages, and as late as the first 
half of the nimeteenth century, blast furnaces were oper- 
ated the world over with the utmost secrecy. Those 
skilled in the art carefully guarded their knowledge, sur- 
rounding their work with a veil of mystery and handing it 
down from father to son as a precious tradition. 

The first attempt of science to invade this magic circle 
was, as far as I know, made by Robert Bunsen, who, in 
1839, investigated the operation of a little charcoal furnace 
in connection with his fundamental work on the develop- 
ment of methods for analyzing gases. Since then experi- 
mental and operating data relating to the blast furnace 
process have become available in goodly numbers and a 
multitude of theories have been advanced, based on such 
information. In many instances, theories have also been 
advocated which unfortunately did not have the foundation 
of such actual experience. In this way volumes have been 
written, but by far the largest portion of these efforts have 
been of an explanatory nature, exploring into features of 
operation which had previously become established through 
practical experience. Thus it may be stated that, up to 
the present day, the operating man is still leading in the 
race between the blast furnace theory and practice, and it 
need not surprise, therefore, that even to-day blast furnace 
theorists are being looked upon by some practical men with 
a certain lack of esteem. 

There are still many adherents to the creed that blast 
furnace progress must be brought about through practice, 
leaving it to science to afterwards explain the ‘whys and 
wherefores.”’ Men of this type overlook the fact that, since 
the introduction of hot blast, when explanations were sadly 
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lacking for the startling improvement wrought thereby, 
science has made gigantic strides to close the gap between’ 
actual results and their theoretical understanding. The 
existence of this gap has afforded in the past splendid 
opportunities for harassing the blast furnace with schemes 
the futility of which, while theoretically apparent, still had 
to be proved and paid for by failure in practice. So, as the 
day draws near when the scientist will wring from the blast 
furnace its last mystery and will mark it down with mathe- 
matic exactness, the theory of the blast furnace process 
demands of the furnace operator more respect and attention 
than ever before. While he may not care to follow all the 
intricate lanes of research and experimentation that have 
led to the present knowledge, he should have a thorough 
understanding of the process with which he deals, and it is 
from his standpoint that I intend to review the reactions of 
iron smelting as carried on in the blast furnace of to-day. 

The task of the blast furnace, while performed as one 
continuous and interlocking process, may be divided into 
physical and chemical duties. Among the former the 
principal items are: 

(A) The drying and preheating of the burden materials. 

(B) The melting and superheating of the resultant iron 

and slag. 


The chemical duties comprise chiefly the following: 

(C) The calcination of the carbonates. 

(D) The reduction of the metallic oxides of the ore 
burden. 


The relative importance of the physical and chemical 
work may be best judged by comparing the amount of 
energy consumed by each. This can readily be calculated 
by establishing a heat balance. 

An average taken from a number of such calculations 
covering modern operations shows that, of the total heat 
introduced into a blast furnace and generated therein, ap- 
proximately 25 per cent. is sufficient to take care of the 
above-mentioned physical duties, while the chemical re- 
actions require about 60 per cent. of the total, the balance 
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being absorbed in radiation losses and heat escaping with 
the gases. These figures gain particular interest when con- 
sidering that it is the physical part of the blast furnace work 
only that is immediately accessible to observation and 
measurement. It will also be readily understood that any 
improvement or deterioration in the chemical work must 
affect the furnace efficiency as a whole to more than double 
the extent than would a change of equal magnitude in the 
physical or melting operation. Economy in the perform- 
ance of the chemical reactions is, therefore, of prime im- 
portance to the blast furnace man. 

By far the largest part of the blast furnace chemical 
work consists of the reduction from the ores of the various 
constituents forming the pig iron. The reducing agent, 
to bring about this transformation, is furnished by the 
fuel. From the total amount of coke which is charged into 
the blast furnace, a certain percentage is always carried 
out by the furnace gases as coke dust, and another portion 
is dissolved by the pig iron. At plants using similar raw 
materials, and under normal operating conditions, the sum of 
these two items varies only within narrow limits and amounts 
to a small percentage of the total. It does not decidedly 
influence the general efficiency of the furnace operation, 
for which the fuel consumption is the most generally ac- 
cepted criterion. The latter depends almost exclusively 
on the mode of gasification and utilization of the remaining 


‘major portion of the carbon in the coke. The possibilities. 


in this respect are: 


1. The carbon, having passed downward through the 
furnace stack, reaches the hearth and is gasified there 


either by: 


(a) Combining with the oxygen of the blast at the 
tuyeres, or 

(b) Combining with the oxygen of metallic oxides 
(direct reduction). 


2. The carbon does not reach the hearth, but is gasified 
above the hearth by reacting with the CO, of the furnace 
gases (premature combustion). 
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The reactions classed under 1 are normal operating 
necessities. The reaction (a) creates heat and reducing 
gas (CO); the reaction (b), while consuming heat, furnishes 
reducing gas and pig iron product. As long as their sum- 
total and their relative proportion remain within proper 
limits, these reactions must be classed as desirable, while 
an excess of either one is superfluous and detrimental. 

The reaction named under 2 produces, at a loss of heat, 
reducing gas only, which, if at all required in the operation 
of the furnace, could be more advantageously furnished by 
either reaction 1(a) or 1(b). The premature combustion of 
carbon must, therefore, in all cases be considered a detri- 
mental reaction. 

All three of these reactions have one thing in common. 
They produce carbon-monoxide, the agent by means of 
which by far the largest portion of the metallic oxides in 
the furnace burden is reduced to metal. This process, for 
which the equation Fe.O;+3CO =2Fe+38CQO, may serve as 
an example, is known as ‘‘indirect reduction.”’ Its economy 
is in a large measure responsible for the remarkable effi- 
ciency of the blast furnace, which to the present day has 
not been surpassed by any other metallurgical process. 

To substantiate this statement, and to answer several 
arguments brought forth lately disputing the superior 
efficiency of the “indirect”? over “‘direct”’ reduction, the 
following comparison should be made: 

(1) Indirect Reduction: 

Fe,0;+38CO =2Fe+38CO, 

Thermal value = +426 B.t.u. per lb. of carbon. 
and FeO0+CO=Fe+CoO, 

Thermal value = +351 B.t.u. per lb. of carbon. 

(2) Direct Reduction: 

Fe,0;+3C =2Fe+3CO 
Thermal value = —5406 B.t.u. per lb. of carbon. 
and FeQ0+C=Fe+CoO 
Thermal value = —5481 B.t.u. per lb. of carbon. 
(Thermo-chemical data from J. W. Richards’ “‘ Metal- 
lurgical Calculations.’’) 
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It can readily be seen that, from the thermo-chemical 
standpoint, the indirect reduction, showing a slight gain of 
heat, is decidedly superior in efficiency to the direct reduc- 
tion, with its very material loss of heat. But also with 
reference to carbon consumption, the indirect reduction has 
the advantage. While, for the same amount of iron re- 
duced, the carbon requirement is the same in both cases, 
the indirect reduction utilizes carbon in the form of CO, 
while the direct reduction consumes carbon, which could be 
used to better advantage for the generation of heat by burn- 
ing it to CO with the oxygen of the blast at the tuyeres. 

The equations illustrating the comparison of indirect 
and direct reduction has also been written as follows: 


Indirect: Fe,O;+6CO =2Fe+3C0+3CO, 
Direct: Fe,0;+2C =2Fe+CO+CO,* 


and on the basis thereof it has been stated that, as regards 
carbon consumption, ‘‘direct’’ reduction was three times as 
efficient as ‘“‘indirect”’ reduction. The errors of this line of 
reasoning are obvious. There are three molecules of CO 
introduced into the first equation which are by no means 
essential for the carrying on of the reaction, in which they 
are taking no part. The second equation shows as one of 
the products of the direct reduction, carbon dioxide, which 
cannot possibly exist in the presence of carbon at tempera- 
tures necessary for the direct reduction. Even if carbon 
dioxide were momentarily produced, it would instantane- 
ously be converted back into carbon monoxide, and in doing 
so require the additional molecule of carbon, which thus is 
actually consumed in the process of direct reduction. 

Thus it is evident that, from a standpoint of economy, 
the indirect reduction is more desirable than the direct 
reduction. The latter is economically permissible only 
under the following conditions: First, where indirect re- 
duction cannot take place—for instance, when oxides to 
be reduced are not accessible to furnace gases; and, second, 
in case the combustion of carbon by the oxygen of the 
blast at the tuyeres does not furnish sufficient carbon 


+ J. W. Richards, “‘ Metallurgical Calculations,” pages 252, 253. 
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monoxide with which to properly take care of the indirect 
reduction. . 

Direct reduction, as mentioned first, takes place in every 
furnace and is a function of the composition of the iron; in 
other words, the percentage of silicon, phosphorus, man- 
ganese, etc., to be reduced and of the percentage of burden 
materials, the metallic contents of which are for physical 
or chemical reasons not affected by the reducing action of 
the furnace gases. With these conditions given, this phase 
of direct reduction can be considered as practically constant. 

The other case of direct reduction, which is due to 
scarcity of CO from combustion at the tuyeres, is most 
likely to be incurred where furnaces are burdened with 
ores that are easily reduced, and where such furnaces are 
operated at a fast rate of driving, with high-blast tem- 
peratures. Under such conditions, direct reduction will 
take place to a greater extent the lower the percentage of 
silicon is in the pig iron. Modern Mesaba practice on 
basic iron is a good example. 

The possibility of a deficiency of reducing gases eee 
the conditions mentioned has frequently been disputed; 
the chief argument brought forth has been that in furnaces 
of this class the ratio of CO. to CO in the top gases is 
almost without exception considerably lower; or, in other 
words, the top gases have a greater reducing power than 
appears necessary according to the well-known curves of 
equilibrium as established by Baur and Glaesner. While 
this is true, it should not be overlooked that the data used 
as basis for these curves are the results of laboratory ex- 
periments with sufficient time allowed for any and all 
reactions to run through to completion. 

Comparing, on the other hand, the volume of gases 
generated at the tuyeres per minute with the cubic con- 
tents of the furnace, and considering at the same time that 
the stack is not empty but filled to the top with ore, stone 
and coke, that therefore the only spaces available for the 
furnace gases are the voids between the solid particles, it is 
apparent that the time during which the volume of blast 
entering through the tuyeres can possibly remain in contact 
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with the furnace burden is, at best, only a few seconds. 
This short interval is all that is available for each molecule 
of gas to undergo the various reactions which take place 
between the oxygen of the blast or ore and the carbon of 
the coke, between the resultant CO and the metallic oxides 
of the ore and between carbon dioxide and the carbon. 

It is evident, therefore, that the extent to which the 
various reactions will perform within the blast furnace de- 
pends to a large measure upon the reacting speed of which 
they are capable. The speed of any chemical reaction de- 
creases the closer the relative quantities of the reacting and 
resulting substances approach the status of equilibrium. 
Therefore, the various reactions cited above will, within the 
limited time available in the blast furnace, take place to a 
larger extent the farther away the relative quantities re- 
main from the status of equilibrium. In other words, in 
order to be reducing to a degree sufficient for actual practice, 
the furnace gases must be richer in CO than would be ex- 
pected from the experimentally determined diagram of 
Baur and Glaesner. 

Thus the possibility of a modern furnace being insuff- 
ciently supplied with carbon monoxide through the com- 
bustion of carbon at the tuyeres is by no means remote. 
It is incurred particularly where, with easily reduced ores, 
high blast temperatures are used, because with higher blast 
heat the generation of the necessary quantity of heat in 
the hearth requires less carbon. Theoretically, and keeping 
strictly within the boundaries of Gruner’s theory of the 
ideal working of a blast furnace, this condition should be 
remedied by lowering the blast temperature and burning 
more carbon at the tuyeres. Otherwise, ore must reach the 
hearth without being properly reduced by the gases, there 
to be reduced by solid carbon, with a consequent loss of 
heat to the hearth. 

In modern practice this question is solved differently 
and more economically by permitting direct reduction to 
take place and at the same time off-setting the entailing 
heat loss by raising the blast temperature. The limit to 
which this direct reduction can be carried on depends on 
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the ability to offset the resultant heat deficit in the hearth 
by higher blast temperature, and on the necessity to keep 
the top temperature above the desired minimum which is 
essential for the timely drying and preheating of the ore 
charges preparatory to their reduction by the furnace gases. 

The results obtained may briefly be summed up as fol- 
lows: Without raising the volume of wind blown, the 
amount of carbon gasified in the hearth and the weight of 
metallic oxides reduced per unit of time is increased. The 
furnace operates at a higher rate of output without re- 
quiring additional coke for its hearth reactions. As the 
cooling and radiation losses per ton of iron are inversely 
proportional to the rate of production, a saving is effected 
in this respect, which must ultimately find its expression 
in a lower coke consumption. As part of the coke carbon 
is gasified by oxygen from the ore without the addition of 
nitrogen from the blast, the amount of gas per unit of burden 
material charged becomes less. The initial temperature 
of the gas leaving the hearth not being changed, this results 
in a lower top temperature as well as a lower.temperature 
of the stack. The beneficial effect of this drop in stack 
temperature on coke consumption and on furnace practice 
in general will be dealt with later. 

Incidentally it may be said that this line of reasoning 
offers a very plausible explanation for the quite frequently 
observed fact that in Mesaba furnaces, where high blast 
heats are available, the burdening of certain percentages of 
materials not affected by the reducing influence of the fur- 
nace gases, such as sinter, results in benefits as mentioned. 

Being an endothermic reaction, all direct reduction has 
frequently been considered detrimental. In reality this 
can apply only to an excess of direct reduction beyond the 
limits as outlined above. From the same point of view, 
direct reduction in the hearth has often been confused with 
direct reduction in the stack, which more correctly should 
be termed “premature combustion.” The latter consumes 
coke carbon before it reaches the hearth by attacking it 
and dissolving it in carbon dioxide in the upper regions of 
the furnace according to the equation CO,+C =2C0. 
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Its influence on the furnace efficiency, both thermal and 
with reference to carbon consumption, is the same as that 
of excess direct reduction in the hearth. My previous 
statement concerning its detrimental character is true the 
more as in practice premature combustion takes place at 
the highest rate when any addition to the carbon monoxide 
content of the gases is least desired. 

At temperatures below 900° to 1000° C., premature com- 
bustion does not take place to any appreciable extent, as 
can readily be seen from the curves of equilibrium estab- 
lished by Bondouard. Since its reacting speed grows 
rapidly with rising temperatures, it is evident that pre- 
mature combustion must take place in the furnace stack 
at an increasing rate the higher the temperature of the 
zone in which the carbon dioxide and the coke come into 
mutual contact and the longer they remain in contact with 
each other at temperatures above 900° C.; that is, generally 
speaking, the higher the average stack temperature of the 
furnace happens to be. Thus it occurs to a large extent in 
furnaces making high silicon iron, or furnaces operating on 
a highly refractory burden, for instance, of magnetite ores. 
Under such conditions, carbon monoxide is produced over 
and above the already existing abundance, which has re- 
sulted from extensive direct reduction, and which cannot 
be used to any advantage in the furnace. 

In furnaces producing low silicon iron and operating on 
an easily reduced ore burden, premature combustion may 
also assume serious proportions, where the rate of driving 
is too slow and the time is thus unduly prolonged during 
which carbon dioxide remains within the regions of high 
temperature in contact with coke. The apparently logical 
means of counteracting this condition is ‘‘faster driving.” 
In many cases this can only be practiced after a change in 
the quality of coke has been brought about. 

I refer especially to the combustibility of the coke, the 
importance of which was first emphasized and termed by 
Mr. H. A. Brassert in his paper on ‘‘Modern American 
Blast Furnace Practice,’ read before this Institute in May, . 
1914. This quality, above all, determines the pace at 
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which a furnace can be operated. Unfortunately, a change 
of coke structure which tends to improve its combustibility 
will in many instances simultaneously increase its vulner- 
ability to the solving action of the gases, so that the benefit 
reached on the one side may be more or less offset by the 
deterioration wrought in the other direction. 

However, modern American coke-oven practice has 
made enormous strides towards approaching the apparently 
paradoxical ideal of a coke which with the highest rate of 
combustibility would combine immunity from solution in 
furnace gases. This is accomplished by producing coke 
with an open-cell structure in which the cell walls them- 
selves are amply strong and well protected by a graphitic 
coating. The results accomplished in this respect are in 
a large measure responsible for the remarkable improvement 
of coke practice which has been obtained at a good number 
of American blast-furnace plants during recent years. 

Among the ways and means which counteract premature 
combustion and are practiced aside from faster driving, I 
wish to mention one which is now so universally used that 
its value is often overlooked. I refer to the use of raw 
limestone as flux. Realizing that it took a considerable 
amount of heat to caleine the stone, and in an effort to 
relieve the blast furnace of this duty, the attempt was re- 
peatedly made in past days to charge burned lime in the 
place of raw stone, but without attaining the expected 
improvement. 

The explanation lies obviously in the fact that the endo- 
thermic calcination of the limestone, which takes place 
above 900° C., is one of the most effective means to quickly 
bring about a cooling of the furnace gases below the zone 
of temperature where premature combustion can take 
place; it appears that thereby, and by simultaneously pre- 
_ venting premature fusion of the ores, which would place the 
latter beyond the reach of indirect reduction, more coke is 
preserved and made available for the generation of heat at 
the tuyeres than is necessary to furnish the heat required 
for the calcination of the stone. 

Since the direct reduction, where practiced within 
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economical limits, increases the ratio of burden to furnace 
gases, thereby lowering the average stack temperature, it, 
too, may be termed an effective antidote against premature 
combustion. 

Another most effective means of preventing premature 
combustion is the application of high blast temperatures. 
By thus accelerating combustion at the tuyeres, providing 
for the heat requirements of the hearth with less fuel and a 
consequently lower volume of gases, concentrating the zone 
of highest temperature and increasing the ratio of descend- 
ing materials to rising gases, a decided lowering of the aver- 
age stack temperature, with correspondingly better fuel 
economy, can be and has been accomplished. For instance, 
the blast furnaces at South Works, Illinois Steel Company, 
being operated according to these principles, have for a 
number of years, in spite of a severe handicap in the form 
of irregular coke supply, not for a single month exceeded a 
coke consumption of 1,900 pounds per ton of iron for twenty- 
one consecutive months. During the year 1916, these same 
furnaces, with an average age of 331,771 tons per lining, 
produced 2,066,256 tons of iron on an average coke con- 
sumption of 1,854 pounds per ton. 

From the analysis of the various reactions, it is evident 
that direct reduction and premature combustion in refer- 
ence to origin, performance and prevention are two dis- 
tinctly and entirely different processes, each one independent- 
ly playing its own important part, in widely varying degrees, 
in every furnace operation. The only common tie between 
them is their endothermic character and the fact that they 
both consume carbon. The sum-total of their carbon con- 
sumption represents what is usually called the amount of 
carbon gasified above the tuyeres. As this carbon is con- 
sumed partly by economical and partly by wasteful re- 
actions in ever-varying proportions, it is evident that the 
relation of this total “carbon gasified above the tuyeres” 
to the fuel consumption of a furnace cannot possibly have 
a direct bearing on the economy of the furnace operation. 

These relations have until quite recently remained ob- 
scure, because it was considered impossible to separately 
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calculate direct reduction and premature combustion, while 
their combined total could be obtained with comparative 
ease by either subtracting the weight of the carbon gasified 
at the tuyeres from the total carbon gasified in the furnace, 
or by directly using the following mathematically developed 
and therefore universally applicable formula: 


7m 11 z 
C, = 340, — tT} +7m (O—-C,,) + 11+7m oS 
in which 
C, means the amount of carbon gasified above the 
tuyeres, 
O, the oxygen contained in the metallic oxides of 
the burden, 


m the ratio by weight of CO, to CO in the top gases, 

C the total weight of carbon charged, 

C,. the weight of carbon absorbed by the pig iron, 
and 

e, the carbon contained in the CO, of burden and 
flux. 


C 


To cite in detail the method of dissecting this “C,”’ into 
its constituents, direct reduction and premature combustion, 
is beyond the scope of this paper Suffice it to say that it 
is done by establishing separate balance sheets for the 
hearth and stack with reference to heat as well as materials, 
and therefrom determining the theoretical top temperature 
for varying percentages of the two constituent reactions 
involved.| The light which this method of calculation is 
able to throw upon the economies of furnace operations 
would seem to justify the belief that it is the solution for 
the most complicated of blast-furnace puzzles. 

To complete this review of blast-furnace reactions, I 
wish to mention one which in modern furnaces appears 
only occasionally to any extended degree. This is the 

* Professor W. Mathesius, “Investigations Concerning the Blast Furnace 


Process” (“Untersuchungen ueber die Vorgaenge im Hochofen’’), Stahl und 
Eisen, 1913, page 1467. 


} Professor W. Mathesius, “Die physikalischen und chemischen Grund- 
lagen des Kisenhuettenwesens.”’ Spamer, publisher, Leipzig, Germany, 1916. 
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decomposition of carbon monoxide according to the equation 
2CO =C+CO,. 

As the speed of this reaction is comparatively low, on 
account of the existing ratio of quantities involved, and 
since the zone of temperatures within which it can take 
place is limited to approximately from 400° to 600° C., the 
extent of this reaction is, as a rule, slight. Theoretically it 
must be classed as economical, being exactly the reverse 
from ‘premature combustion.” However, in practice, when 
this reaction takes place to any considerable degree, serious 
difficulties are encountered which make it extremely unde- 
sirable. The resulting carbon is deposited on the ores in 
a very finely divided form and interferes with their per- 
meability to the gases, clogging the voids and causing a 
swelling of the charges, scaffold formation and all the 
serious troubles which follow. 

When fine Mesaba ores were first used in larger per- 
centages, such difficulties due to excessive carbon deposition 
were experienced more frequently. With furnace lines 
poorly suited for the smelting of these fine ores, particularly 
with the flat bosh angles then in use, irregular working of 
the furnace with protracted periods of hanging were nothing 
exceptional. The movement of the furnace charges being 
brought to a standstill for considerable periods of time, a 
much larger percentage of the materials in the upper part 
of the furnace stack was heated to a temperature where 
decomposition of carbon monoxide could take place, with 
a corresponding increase in the: extent of this reaction as 
the result. Since then, however, furnace lines have been 
improved to such an extent as to make operating dif- 
ficulties from this source a rare exception in Mesaba 
practice. 

It has been observed, too, that a high percentage of 
hydrogen is often present when carbon is deposited in this 
manner. The reducing power of hydrogen relative to that 
of carbon monoxide increases with falling temperatures, and 
it is reasoned that, with a high percentage of the former, 
metallic iron in finely divided form is reduced from the ores 
at exceptionally low temperatures; this metallic iron then 
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acts as a catalytic agent which greatly increases the re- 
acting speed of the decomposition of carbon monoxide. 

Excessive hydrogen in the top gases to an extent neces- 
sary to bring about such a condition is generally the result 
of defective apparatus, such as leaky hot-blast valves, 
tuyeres and bosh plates. If this be the case, the unde- 
sirable deposition of carbon can be overcome by removing 
the source of the hydrogen. 

From the standpoint of an operating man, I have 
attempted to give a brief outline of a subject about which 
volumes have been written by men of science without ever 
covering the field. To them belongs the task of further 
theoretical exploration. We blast-furnace operators must 
be ready to apply and prove in practice. (Applause.) 


PRESIDENT Gary: I cannot help feeling that the IIli- 
nois Steel Company’s furnace department is a pretty good 
proposition. 

This paper will now be discussed by Mr. Henry P. 
Howland, of the Wisconsin Steel Company. 
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Discussion BY H. P. HowLAanp 
Superintendent Blast Furnaces, Wisconsin Steel Company, South Chicago, III. 


Mr. Mathesius has presented a paper which blast furnace 
operators will do well to study and to put into practice. The 
tendency of American blast furnace men is to give too little 
emphasis to the technical side of their profession. While I 
do not agree with the author in all his conclusions, he has 
certainly covered the ground admirably. What I wish to do 
is to mention briefly and simply the more interesting points 
in blast furnace theory. 

Let us remember that practically all of the scale, scrap, 
iron and steel in the world to-day had, asits first step, to be 
produced in the blast furnace. All of our principal iron ores 
are a chemical combination of iron and oxygen. The func- 
tion of the blast furnace is to deprive the ore of its oxygen 
and then to melt the remaining iron. You will note that Mr. 
Mathesius’ article deals entirely with the reactions between 
the carbon of the coke on the one hand and the oxygen of 
either the air or the ore on the other hand. — It is impossible 
for us to change the quality of the oxygen in either the air 
or the ore. We have, however, learned by sad experience 
that we change both the quantity and quality of the 
carbon in the coke. : 

The existence of the blast furnace depends upon the 
simple fact that a large enclosed body of coke cannot be 
burned by air to CO, (carbon dioxide). To state it another 
way, if we have a furnace full of coke only, the gas coming 
from the furnace top would contain carbon gas, only in the 
form of CO (carbon monoxide). This CO is in search of 
another atom of oxygen and it is the business of the blast 
furnace to satisfy this desire by introducing iron oxide 
Fe,0;. As the iron ore introduced at the furnace top works 
downward through the rising current of CO gas, most of it 
loses its oxygen, thus becoming Fe ready to be melted in the 
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hearth. This reduction of Fe.O; by CO is termed “indirect 
reduction.”’ 

The problem of blast furnace efficiency is to bring as 
much as possible of the iron ore and CO into intimate 
contact. This results in a minimum of CO leaving the 
furnace without having met some of the iron ore, and also 
in a minimum of the iron ore getting down into the furnace 
hearth without having lost its oxygen to the CO. 

When the iron oxide does get down into the hearth there 
is only one thing that can happen, namely, the oxygen must 
be removed by means of unburned carbon, or as we term it, 
“direct reduction.” 

Mr. Mathesius has brought out very clearly the relative 
values of the indirect and direct reduction with regard to 
both the amount of carbon required and the heat consumed. 
The amount of carbon required depends upon the way the 
equations of reduction are written. There is some difference 
of opinion along this line and I am one of those who would 
write the equations differently from Mr. Mathesius. We do 
agree, however, upon the positive value of direct reduction 
as stated by him. 

The fact that the direct reduction of iron oxide by carbon 
takes place in the hearth and that this reduction absorbs 
a great amount of heat tends to make the hearth cold. It is 
interesting to note in this connection the similarity between 
the human being and the blast furnace. A furnace with hot 
top and a cold hearth is exactly in the same need of treat- 
ment as a man with a hot head and cold feet; in other words, 
we have the well-known term—a sick furnace. The treat- 
ment consists in getting the furnace hearth hot, either by 
using hotter air blast or additional coke, or better still, a 
better quality of coke. To quote Mr. Mathesius, ‘‘The limit 
to which this direct reduction can be carried on depends on 
the ability to offset the resultant heat deficit in the hearth 
by higher blast temperature.” I would state this differently, 
by placing more emphasis upon the quality of coke. In other 
words, unless we have a coke of good quality it is practically 
useless to attempt to supply the heat loss due to direct 
reduction by the application of high blast heats. 
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A good coke will burn instantaneously to CO, creating the 
heat in the hearth where it is needed. The gases generated 
in the hearth require but a few seconds to pass through and 
out of the furnace and unless the CO is made in the first 
fraction of a second, the heat may be produced where it is 
almost worse than useless. 

Mr. Mathesius illustrates the value of his theories in 
general and the application of high blast heats in particular, 
by citing the remarkable record made at South Works for 
the year 1916—over 2,000,000 tons of iron with an average 
coke consumption of 1,854 pounds of coke per ton of iron— 
certainly a most wonderfully remarkable record. 

At the plant of the Wisconsin Steel Works we have a 
furnace which has given remarkable results, though on lower 
blast heats. It is the work of this furnace that has convinced 
me of the supreme value of a highly combustible coke. - | 

The furnace was blown in in August, 1914; the production 
is as follows: 


Mionthly. average... ..).25 . 2 17,300 gross tons 
Niemi Pete tree aig eras ae 211,700 gross tons 
BY ie DO ee wee ok ay riie 208,100 gross tons 


Total for the blast to May, 1917.553,000 gross tons 


The coke per ton of iron for the blast to May 1, 1917, as 
actually charged to the furnace, based upon railroad scale 
weights at the ovens several hundred miles away, is 1,703 
pounds. Included in this is about 3 per cent. screened out 
at the pockets, but charged to the furnace. 

As Mr. Mathesius points out, the prime qualifications of a 
good coke are: first, its ability to resist the destructive action 
of CO, in the top of the furnace, and, second, its ability to 
burn instantaneously in the hearth. It so happens that these 
two requirements are, as he also points out, diametrically 
opposed. All the coke burned by air in the hearth is first 
burned to CO, but immediately broken up into CO by the 
reaction CO. +C =2 CO, due to the intense heat of the 
hearth. In other words, for a good coke we require one which 
as it works its way down through the furnace will refuse to 
have anything to do with CO:, but when it finally reaches 
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the hot hearth it will immediately be consumed by CO:.. A 
good deal to ask of an ordinary piece of coke. However, this 
is the kind of coke we have been producing at many of our 
coke plants in the past few years. 

The advance in blast furnace practice in recent years is, 
undoubtedly, due to two principal items: primarily, a coke 
conforming to the requirements stated above, and, second- 
arily, better furnace lines. 

In concluding, we wish to express our appreciation of 
Mr. Mathesius’ presentation of this rather involved question 
so important to the blast furnace industry and to express 
the hope that before long we may again demand of our coke 
supply, quality first, rather than quantity. (Applause.) 


PRESIDENT Gary: Adjourned until seven o’clock this 
evening in this room. 
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EVENING SESSION 


The evening session of the Institute was held in the Grand 
Ball Room of the Waldorf-Astoria. After the dinner, the 
President, Judge Gary, called the meeting to order and said: 


I suggest that those who are now seated farthest away 
from this table, so far as practicable, move up toward the 
front. It may be somewhat difficult for you to hear from 
the distances you are now occupying. You can bring your 
chairs up with you. (Pause while the suggested changes 
were being made.) 

I remember at one of our banquets, when the meal was 
a good one and a long one, all who were in the hall were in 
good spirits and making considerable noise up to the time 
when we were ready to hear from the speakers, but at a sug- 
gestion that it would be necessary to have perfect quiet in 
the room in order to hear, and the further suggestion that 
the galleries were occupied by ladies, the house immediately 
came to order, and from that time on there was perfect 
silence. Some one asked me how it could possibly be done 
so thoroughly and so suddenly, and I replied that it was be- 
cause the steel men areall gentlemen. (Applause.) Having 
been placed on that pinnacle, I hope all of us will live up to 
our reputation this evening, and that notwithstanding the - 
immense crowd we may have perfect quiet. 

You know at the beginning of this war a temperance 
movement was started, perhaps in Russia, but anyhow it 
extended throughout the countries actually engaged in the 
conflict, and since that time there has been very little liquor 
drunk throughout Europe. Besides the influence of that 
example, we have at the present time in New York City a 
man who has thoroughly stirred the community, and New 
York City has partly become a temperance town because of 
“Billy” Sunday. (Applause.) We have very little, if any, 
wine on the tables this evening. And just to prove that 
we can drink a toast without having wine, I am going to ask 


190 AMERICAN IRON AND STEEL INSTITUTE, MAY MEETING 


you to take whatever is on your table in the shape of liquid 
and rise and drink to the President of the United States. 


(The entire audience rose and drank to the President. 
Then the lights were turned out and a spot-light was turned 
on a large American flag which was seen to be waving in the 
breeze of an electric fan near one end of the speaker’s table. 
Accompanied by the orchestra in the gallery, the audience 
joined in singing the Star Spangled Banner. The scene 
was an inspiring one, and at the conclusion the entire 
audience burst into hearty applause.) 


PRESIDENT Gary: The gentleman I am going to call upon 
first has such complete control of the food situation in this’ 
country that we are hoping—nay expecting—that within a 
short time we shall have upon our tables bread, and quite 
possibly potatoes, and even beans. It is my pleasure to 
introduce Mr. George W. Perkins of New York. (Applause.) 


Mr. Perkins: One would think from Judge Gary’s intro- 
duction that I at least knew beans when the bag was opened. 
I doubt it so far as the food situation is concerned, and I am 
sure any of you would doubt it if you had been in close 
touch, as I have been in the last two or three years, with 
that subject here in New York. 

My son, who was home for a day or two last week, when 
I told him that I had to be away that evening to make a few 
remarks at a dinner, said: “Dad, I heard yesterday a new 
definition of a gentleman.” I thought I would take my 
chances, and asked him what it was, and he said, “‘A man 
who is sure he can play a violin, but refrains. ’’ (Laughter.) 
I had a good notion to call up our very worthy secretary 
and withdraw my acceptance to the invitation to speak for 
ten minutes this evening. 

This Institute, it seems to me, stands to-day for a very 
great opportunity in the reorganization and the forward- 
looking policy that business must adopt in this country if 
the United States is to take anything like a first place, a 
leading place, in the industrial activities of this world when 
this war shall have been concluded. There has been a great 
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deal said, in the last few months particularly, of the neces- 
sity of preparedness, of our unpreparedness, and latterly 
much activity in the line of preparedness. But it has been 
largely in preparedness for war at arms, and it has seemed 
to me for some time—for several years, in fact—that we are 
as unprepared for war at arms as we are for war in industry. 
We have taken as little time and made as little study as a 
people, and as represented through our government, to pre- 
pare ourselves for the new world of industry that is opening 
up, as we have to prepare ourselves for war at arms. 

The topic assigned to me is “‘The Man of the Future.” 
I believe that Bismarck is credited with having said in the 
latter days of his life that America would prosper and move 
forward until we had reached the Pacific Coast with our 
railroad building and the taking up of new land; that when 
that time arrived, we would, in his judgment, meet our 
supreme test. How curious it is that that time has arrived 
at almost the very hour when we go to war with Bismarck’s 
country. 

Now, what did Germany do to prepare herself for the 
time when her population would be dense, when she would 
have to compete as a small country in acreage with the great 
world on all sides of her? The Sherman Law, otherwise 
known as our Eleventh Commandment (laughter) was 
adopted in this country as the business philosopher and 
friend and guide post of our future, and it has been very 
interesting to me to see what Germany did about-that time. 
Almost at the very time we adopted the Sherman Law, 
Germany entirely discarded the idea of intensive competi- 
tion and began to develop the idea of co-operation, and no 
men in this country know better than you how consistently 
and successfully she has carried out that policy at every turn, 
whether it has been in the steel business or any other business 
or in her scientific or governmental policy—it has been one 
continuous movement forward along co-operative lines. 
The consolidation of every interest, the heading up to one 
centralized body that every particle of waste might be 
eliminated and the best energy of the country, whether it be 
man energy or steel, might be devoted to the best use of her 
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people as a whole. No pains have been spared to bring 
about that result. During these twenty-five years, on the 
other hand, we in this country have been doing everything 
we could, by law and by agitation, to take exactly the 
opposite stand. 

In my judgment when this war is over it is going to be a 
question of whether these United States, that we have been 
so proud of and felt is unsurpassed, whether this country 
is to be the new world or the old world. During the 
last three years the attention of the entire world has been of 
necessity rivetted on the efficiency of Germany. We have 
all studied her methods to discover what has made it possible 
for one small country in acreage and a population of no 
vast numbers to practically stand off the world in a great 
war. 

The answer, of course, is her efficiency in every direction. 
Now, when the war is over, be the end what it may, the 
German people are still going to be there. In this war they 
have been schooled more severely than ever in the lesson of 
self-sacrifice for the benefit of the people asa whole. England 
will have learned much of that theory and that practice, 
and so will the rest of the world. Now, if we are going to 
stand by and say that, nevertheless, we are going to insist 
on doing business as our forefathers did; if we think more of a 
law written twenty-five years ago than we do of any changes 
that may make it necessary to write a new law—then we 
shall be faced with the question of whether this shall really 
be the old or the new world. 

For several years I have been having my say on why the 
conditions that exist in this country do exist, but I am going 
to keep on saying it in some form or other before every 
audience that I have the honor to address. My belief is that 
the business men are largely to blame. We have been chas- 
ing the almighty dollar to the exclusion of everything else. 
In 1860, when our last great war was fought, the question 
up to that time was whether this was to be one country or 
several, one currency or many, one tariff or a number. 
People were in doubt. That war settled the question. This 
was to be one consolidated country. We were to go on and 
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develop into a great nation composed of a number of sub- 
sidiary nations. That period opened up to men of first rate 
ability opportunities that had never existed before. Curiously 
enough, just as those questions of statesmanship were settled, 
the inventor began his work, and the invention of methods 
of inter-communication have been marvelous, as you know. 
Those inventions have turned the world into one small unit. 
Before this war broke out, we did not think much of the air- 
ship or the submarine, but the war has given new impetus 
to these new methods of inter-communication, both of the 
voice and of the commodities. With that impetus added to 
what we had before, how necessary it is for us as a nation to 
learn that we must get on together and do business as groups 
rather than as individuals. 

The period of individualism, as such, has passed. In this 
war it is making its exit throughout the world. I do not 
mean by that that the individual has passed; that individual 
initiative and effort and the necessity of men of fine parts 
and great ability as leaders has passed. Not atall. But I 
do mean that these men must come to realize that their 
chances are given to them not simply to make money for 
themselves, to acquire power that money gives for them- 
selves, but that these talents are given to be used for the 
benefit of humanity as well as for themselves. Now, we 
business men know that that has not been our practice. We 
have been absorbed in the greatest game of money making 
that the world has ever witnessed, and we have neglected 
our public duty. One needs only to go to a capital like 
Albany, where I have been several times this last winter on — 
food legislation and other matters, and go to our national 
capital and look at, to say nothing of conversing with, the 
representatives from our local counties at Albany, or our 
congressional district at Washington, to realize that a cog 
has slipped somewhere, because we have not sent to those 
legislative bodies, to put it mildly, the very highest type of 
citizenship that our community can offer. (Laughter.) We 
are facing a very great crisis, and if we have not got in pub- 
lic office the kind of men we should have, it is our own fault, 
gentlemen. 
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I was at a small dinner a few nights ago. Those present 
were talking about the conditions at Washington, and one 
man, whom I supposed to be a dyed-in-the-wool reactionary, 
amazed and interested me very much by saying to the men 
around the table that we are to blame. Then he said, ‘‘I 
will lay a wager that there is not a man at this table who 
knows the alderman from his ward.”” And he proved to be 
right. I do not know that it was especially to the discredit 
of any gentleman at the dinner that he did not know his 
alderman (laughter) but we did not. He moved on up. He 
asked for one who knew his representative at Albany, either 
in the Senate or in the Legislature, and none of us did. He 
asked if any man there knew his congressman, and there 
was not a man who knew his congressman. 

In times like these that seems almost incredible, but that 
has come from our almost entire neglect of our duty in 
such matters. Now, we are facing changes in our whole 
fabric, as I have said; the change that has come through 
the war, the change that has come to our industry because 
of the war. If we are going to come out of this whole situa- 
tion with the place that America ought to have, it seems to 
me that we have got to use all the influence and ability that 
we, as business men, have, to let such men as now represent 
us in our legislative body realize that we have come to life, 
that we propose to be in touch with those men and hold 
them responsible for the manner in which they shape the 
destinies of this country. It is the least that we can do. It 
is all easy enough to take a war bond and do that sort of 
thing, but that is not going to get us out of our present 
difficulties. 

Yesterday I was in Washington talking with Mr. Hoover 
and other people there about the national food problem, 
and I found that the same influences are at work in Wash- 
ington to prevent any sort of constructive work in the solu- 
tion of our food problem that have been at work in Albany. 
In other words, a consistent program is being carried on to 
prevent any sort of group-work anywhere in solving the 
food problem. In a city like this, where there is so much at 
stake in the matter of our food, there is no officer in power 
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to represent the people or in any way help them in that 
problem, while there are officers for every other sort of 
activities. Yet the matter of food in this country to-day, 
from the information that the committees with which I am 
connected have gathered, is of the gravest possible concern. 
Most of you know that our wheat crop will be short—very 
short—probably as short as any crop we have had for 
twenty-five years, but probably few of you know that in 
this state there are to-day 75,000 fewer yearling cattle than 
there were last year, and I know that in most parts of the 
state calves four to six weeks old are being killed. Indeed, 
many people in the rural districts have written to us that 
their observation is that no calves are being saved, because 
the price of the meat is so high and the price of the milk to 
raise them is so expensive. Most every form of animal life 
is being sent to the slaughter house, even those still carrying 
their unborn young. So that the problem is not what will 
happen to our poor communities in the next two or three 
months, but what will happen next winter or in the next 
year, for you cannot grow animal life in the next few weeks 
or months, as you can vegetables and that sort of thing. 

I know you men to be men who think and reason and 
then act, and that is what this situation needs. You know 
your senators and representatives in Congress and I urge 
you to take the civic problems very deeply at heart and 
discuss them with the men that represent you at Washing- 
ton, because no other method, in my judgment, will enable 
us to right-about-face on the problems of our industrial life 
—the men at Washington being there for two or more years 
—except to create in the minds of those men the feeling that 
you are onto their job. 

I was invited to speak ten minutes, and I am sure I have 
exceeded that time. ‘‘The Man of the Future.” If I were 
going to sum it all up, I might have done it in half a minute. 
I could have told the story, I could have said all that I have 
said and much more and said it in a more striking and con- 
vincing way, if I had said simply that the man of the future 
to succeed, to serve his interests in business best, to the bet- 
ter relation of labor and capital and solve their problem, to 
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discharge to the stockholder the highest order of steward- 
ship, to be to his country what a business man should, that 
man of the future would, in my judgment, be of the type of 
the leading man of the steel business of the world to-day— 
our President, Judge Gary. (Great applause.) 


PRESIDENT Gary: I have received to-day a telegram from 
our friend, Mr. Charles M. Schwab, sent from White 
Sulphur Springs, which I will read: 

I am exceedingly sorry that ill health prevents my attending 
the meeting of the Institute this year. I regard this meeting as 
the most important one the Institute has ever held, and hope all 
our members will realize how important it is for all of them to give 
their best efforts to help supply our government with its require- 
ments of steel during this great period in our national history, and 
I know all the iron and steel people, members of our Institute, will 
enter into this patriotic duty with the same enthusiasm and spirit 
that have made possible this great industry in the past. My kind- 
est regards to all. (Applause.) 


By the time the program is finished this evening, most 
of you, perhaps every one here, who is acquainted and has 
been acquainted with our membership will think to himself 
that, notwithstanding all the good speeches we have heard, 
nevertheless we miss one who was always faithful in attend- 
ance and who was eloquent in his addresses and who was 
loyal to our interests, one of our best friends, whose death 
we mourn, Mr. James H. Hoyt. I have asked Mr. Willis L. 
King of Pittsburgh to speak briefly on this subject. 


Mr. Kine: Mr. Chairman and Gentlemen of the In- 
stitute: We read almost daily of the thousands and tens of 
thousands killed in the great war, and although unseen by us 
and away in a far country, the solemnity and grandeur of | 
their sacrifice for the cause of right and humanity thrills us 
to the depths. And so it should. For what greater can any 
man give? Yet, I have in mind to-night a man, not a soldier 
but one who did his part well in life as a good citizen, a 
patriot and a faithful member of this Institute. 

Since the St. Louis meeting, where he last spoke to us, 
James H. Hoyt has passed over the great divide. His kindli- 
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ness, his wit, his wisdom always at our service, are now but a 
fragrant memory, but he has left a heritage in the records 
of this Institute which future generations of our members 
may share with us who have had the good fortune to know 
him. 

As a tribute of respect and in loving memory of this man, 
to whom we are and always will be debtors, I ask the members 
of this Institute to rise and stand for a moment in silence. 

(The entire assembly rose.) 


PRESIDENT Gary: We shall now have the pleasure of 
listening to Mr. John A. Topping, who will speak on the 
subject: ‘‘Co-operation and the Mobilization of Public 
Sentiment.” 


Mr. Toppine: The President of the United States in 
his appeal to awaken the nation to its responsibilities urged 
that ‘‘we all speak, act and serve together’’ in response to 
our country’s call. The President’s appeal met a quick 
response from business, as evidenced by the mobilization of 
our financial, industrial, transportation, telephone and tele- 
graph facilities, but our young men made a disappointing 
response to his urgent call for volunteers for army and navy 
service. 

The lack of patriotic enthusiasm suggested by this expe- 
rience is, I think, probably due to a lack of understand- 
ing by many of our people of the responsibilities of citizen- 
ship and of our national ideals. We cannot have unity of 
purpose, in my opinion, without a more thorough conception 
of individual responsibility; and to awaken this spirit of 
moral consciousness we must have a broader education of 
the people. In other words, if democracy as a governing 
force is to be effective, it can only be made so by qualifying 
the people through education, or by necessity, for their civic 
responsibilities. In no other way can legislative initiative be 
taken from the political demagogue. It required the stimulus 
and necessity of war to break down the traditions heretofore 
surrounding the volunteer system, and we are to be con- 
gratulated on this result, for we have obtained in exchange 
equal service, or selective dratt, which means that the first 
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gun has been fired for the principle of co-operation. And 
I believe the public mind is now in a receptive mood to 
apply more broadly this principle, not only through the 
reconstruction period after the war, as is proposed by the 
Lever Bill for the regulation of commodity prices, but for 
an indefinite period thereafter, if we inaugurate an earnest 
educational campaign for general co-operation. 


“‘New Occasions TreacH New Duttss”’ 


Necessity has originated many of our inventions, but 
necessity may also become, as in this case, a great educa- 
tional influence. It must be admitted, however, that the 
necessities of war are decidedly more urgent than the neces- 
sities of peace, and therefore if public sentiment is to be 
mobilized and educated to a point of demanding co-opera- 
tion, or other methods for the protection of business after 
the war, we must now, like England, prepare for peace 
while engaged in war. Notwithstanding the great respon- 
sibilities of war, the problems of peace are also urgent, and 
it must not be overlooked that war has brought about revo- 
lutionary economic changes, and a world-wide readjustment 
of values must necessarily follow war inflation, although 
I do not expect to see the purchasing power of the 1914 
dollar restored for some time to come, if ever. 

The new conditions and new influences now confronting 
us should be carefully studied, and business men must help 
solve future problems in a practical way and must not, as 
heretofore, depend so largely upon academic thought for 
the solution of practical questions. To impress this view 
on the public mind, or to accomplish anything, in an educa- 
tional way, business men must take a more active part in 
politics, and in this manner curb the influence of the polit- 
ical demagogue, who heretofore has initiated most of the 
reactionary legislation from which business has suffered. 


Co-OPERATION Has Bren Apoprep ABROAD 


Co-operation, in my opinion, is the key to the solution 
of most of our national and business problems. In recogni- 
tion of this view, co-operation as a principle has been 
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adopted by the leading nations of the world. Only re- 
cently Mr. A. Bonar Law announced in the House of Com- 
mons that preferential tariffs as a policy had been agreed 
to by Great Britain and her colonies, and that hereafter 


closer reciprocal treaties and co-operative methods would 


be worked out between them and their allies. England, 
notwithstanding the burdens of war, through co-operative 
methods, has so co-ordinated her working forces that she has 


_ substantially maintained her maximum over-seas trade and 


has also so effectually mobilized public sentiment favorable 
to the protection of general business that it is freely pre- 
dicted she will abandon in the near future her traditional 
policy of free trade. England has also closely followed 
Germany in the policy of encouraging capital combinations 
for trade, even to the extent of assisting such combinations 
by Government loans, where necessary, thus recognizing 
that it requires big business to develop national resources 
or to successfully promote and maintain industry. The 
dye-stuff trade is a notable case of this character. While 
co-operation as practiced by the various governments now 
engaged in war, as claimed by some writers, may be a 
‘“‘real working of state socialism,” I maintain that it is 
at least enlightened socialism, for through the application of 
German and English business methods waste is minimized, 
efficiency and thrift stimulated and productivity increased. 
Germany not only proposes to continue her past co-opera- 
tive methods, but also proposes to extend her syndicate 
operations in the future beyond a mere control of sales, 
her war experience showing that purchases can also be 
syndicated to advantage, and furthermore, that capital 
investment when regulated will avoid unnecessary dupli- 
cation of plants and thus prevent wasteful competition. 
I am convinced that we also must adopt co-operation as 
practiced abroad as a national system; also enter into 
reciprocal tariffs: and, furthermore, we must co-operate 
wherever possible, not only at home, but also with all foreign 
countries who are reciprocally inclined, for the promotion 
of trade or for the protection of our other interests. 

No doubt the objection will be raised that the European 
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brand of co-operation is socialistic; but this objection, in 
my opinion, is sentimental rather than practical, particu- 
larly if by the application of co-operation we can advance 
the general welfare of our country. Furthermore, is not 
evolution by experience preferable to revolution by force; 
and does not the co-operative experience of the world 
justify setting aside former convictions born of other con- 
ditions? 


SoME PRACTICAL SUGGESTIONS 


The mobilization of public sentiment by educational 
processes, however, takes time and we should not delay 
our efforts to “Wake up America”’ to the problems of peace 
and to emphasize the necessity for co-operation. To make 
this accomplishment practical and possible, constructive 
legislation of somewhat the following character seems 
necessary : 

First, Amendments to the Sherman Anti-Trust Act 
to legalize price co-operation, subject possibly to govern- 
ment regulation, to become effective after the war, so as to 
prevent disorderly liquidation of commodity values during 
the reconstruction period, to stabilize values thereafter 
and for the protection of the general public. 

SECOND, Revision upwards of the tariff where necessary 
to protect home trade against unfair foreign competition; 
preferential tariff rates, however, to obtain wherever re- 
ciprocal trade agreements can be made to our advantage. 

Tuirp, A thorough overhauling of our Marine Laws 
and the enactment of such amendments as will justify and 
encourage capital to permanently become interested in the 
operation of over-seas shipping. If proper protection cannot 
be given capital to justify it engaging in over-seas shipping 
and to successfully compete with foreign ships without 
subsidy, then, in that event, we should subsidize American 
shipping. ; 

The method I would suggest for promoting the neces- 
sary preliminary campaign of education for the mobilization 
of public sentiment favorable to this legislative program 
would be co-operative publicity, which power is now gen- 
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erally recognized and recently was employed by the Academy 
of Political Science in calling a national conference of our 
leading citizens to publicly discuss and publish ways and 
means for improving our foreign relations, the object 
being not only to promote our diplomatic relations, but to 
extend our foreign commerce. Unfortunately, there are not 
many business men who are willing to devote their time to 
public affairs. But does not urgent necessity call for patriotic 
service in this direction? The Iron and Steel Institute 
Bulletin as a publicity instrument could be made useful 
in many ways to assist in this work without sacrificing its 
general functions, and thus more completely justify its 
publication, without being subject to adverse political 
criticism. 


BusINEss AND Pouitics SHOULD GET ACQUAINTED 


I am thoroughly convinced that no executive or business 
man, particularly those who are directing the affairs of 
public corporations, will hereafter fully measure up to his 
executive or public responsibilities who does not give these 
questions his most careful thought, and who is not also 
willing to devote at least part of his time to public service. 
Mr. Edward N. Hurley, former Chairman of the Federal 
Trade Commission, stated not long since that what business 
needed was constructive statesmanship. As to the truth 
of this there may be great difference of opinion, but that 
the country’s affairs have suffered from lack of constructive 
statesmanship there can be no difference of opinion, and 
business organizations should drive home this thought to 
the public mind in the most emphatic manner. 

In a recent discussion of this subject that I had with a 
prominent Senator, he admitted that one of the great 
difficulties confronting the nation is that real politics and 
real business are not well acquainted; that neither fully 
understands the principles or the motive-power that is driv- 
ing the other side. Relative to this subject, the editor of 
one of the prominent magazines also said to me that edu- 
cation must be made to include a more serious study of the 
relations of law-making and business; that business men 
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should co-operate with newspapers in giving publicity to 
matters of public interest, and thus help educate the poli- 
tician to business needs. Another editor of a leading trade 
paper stated that there should be co-operation among 
trade journals on editorial policy in support of general 
business propaganda. Even Washington, as has been re- 
cently remarked, now recognizes the value of co-operation, 
and of a ‘‘Gary dinner” when it is desirable to mark prices 
down. There is no doubt, I think, that the educational 
influences of co-operation for war, considered in connection 
with the government’s approval of the principle of co-opera- 
tion for the promotion of export trade, will finally result in 
the approval of this principle for the regulation of general 
business operations. At least, we have made a start in 
this direction, for now, as one of the Allies, we are fully 
committed to co-operation for war. And will we not be 
automatically committed to the general scheme of co- 
operation after the war as a necessary condition to terms 
of peace? 


Let Us Aut ENuist ror Pusiic Service 


I would therefore urge upon all of you to ‘speak, act 
and serve together” in the work of mobilizing public senti- 
ment for co-operation, for the prevention of waste, for the 
conservation of our natural resources, for the encourage- 
ment of thrift, and for the general promotion of the public 
welfare. Let me also urge upon you to enlist for this ser- 
vice now, begin your campaign at home, educate your local 
Chamber of Commerce to our business needs, urge the 
co-operation of your local press, and also endeavor to edu- 
cate your employees, as some employers now do, by the 
distribution of leaflets on pertinent subjects through the 
pay envelope, or by the distribution of other literature, 
to the viewpoint that your interest is their interest. Fur- 
thermore, we should impress upon our representatives in 
both the House and Senate that their co-operation in this 
general welfare work will hereafter be considered by their 
constituency as part of their official obligation. As a 
preliminary step towards educating the employee of foreign 
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birth in the fundamentals of citizenship, we should also give 
more active support to the Americanization movement 
by co-operating with the Y. M. C. A. and your local Boards 
of Education. As evidence of the practical character of 
this co-operative work, the Youngstown, Ohio, Americani- 
zation Committee reports that 144 foreigners, representing 
16 different nationalities, were graduated during this month 
into full citizenship after passing all the educational tests 
required. 

As both ‘“‘big and little business” are loyally supporting 
the government in times of war, ‘‘big and little business”’ 
should demand loyal support by the government in times of 
peace, for only by co-operation can we completely co-ordinate 
our working forces for the protection and advancement of 
the nation during either war or peace. The Honorable Charles 
E. Hughes sums up our national situation in these words: 
‘“We have got the basis for success; what we now need is 
the motive-power of unswerving loyalty and a real con- 
sciousness of national unity which will fill us with a dom- 
inant sense of patriotic loyalty to the United States.” 


PRESIDENT GARY: We have some very good things 
coming, gentlemen. Please do not leave unless you have to. 
Of course, if your folks at home got a promise out of you, I 
have nothing to say. 

We shall now have the pleasure of listening to Mr. Knox 
Taylor, President, Taylor-Wharton Iron & Steel Company. 


Mr. Taytor: Ladies and Gentlemen: I am very glad 
to have the opportunity of adding a few words of endorse- 
ment to the remarks that have been given us on co-operation, 
both by Mr. Perkins and by Mr. Topping. The very basis 
of the Republic is co-operation, and it was never more 
essential than to-day. The war that we have entered into 
is the biggest task in our history, though we do not begin to 
realize it, as the Judge told us this morning. We have 
arrived at our great national strength through co-operation, 
and to make the best use of our resources and power to win— 
and we have got to win—we must co-operate as we never 
have co-operated before. 
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The big steel companies have offered their services to 
the government, and the government needs their help to the 
fullest possible extent, and this is not a time for hesitation or 
suspicion. Speaking from the knowledge of the small steel 
company, we are not afraid of the big companies. We have 
not seen their power abused, and we do not believe their 
power will be abused. If it were abused, and we were hurt, 
we would set up a mighty howl that would be heard. And I 
think that the converse should follow—that when we have 
not been hurt, our testimony also should be heard. The 
government needs big things in these days, and it needs big 
steel companies to do them. The little steel companies have 
their place, of course, and it is a mighty important one, too; 
but we are proud of what the big companies can and will do if 
given the right opportunity by the government, if given 
permitted full co-operation. The big men are needed, too, 
and they are no more to be feared than the big steel com- 
panies. What a fine thing it is to see some of our captains of 
industry giving their service as advisers for the help of the 
administration, and what a mighty good thing it would be if 
some of them could be taken right into the administrative 
family and given real authority. (Applause.) 

Time was never more precious; days saved now may mean 
months or years later. Co-operation is a good thing, but it 
is necessarily built upon action rather than upon advice; and 
action is built upon authority. Now, we cannot have any of 
these things unless we have confidence in each other. Gov- 
ernment regulation in the hands of able men who understand 
their business, backed up by authority and with the spirit 
of co-operation, is beneficial and very much to be desired. 

I was very glad to hear Mr. Topping’s reference to the 
work of the Y. M. C. A., for besides the wonderful work that 
that association is doing in the war camps, it is doing a 
mighty good work in the industrial field. Its work has 
broadened very much in recent years and helps very much 
for better understanding of and with the workmen, and we 
ought to help that organization as much as we can, particu- 
larly in the industrial fields. 

The war has brought many vast and permanent changes. 
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After the war is over, we hope that the world will be a better 
place to live in. It will certainly be a different place—far 
different—than it is now. Every gain in sobriety and mu- 
tual confidence and helpfulness we should retain. The re- 
construction period will need our best thought and best 
endeavor. We were slow in preparing for war; let us not be 
slow in preparing for peace. That was brought out very 
forcibly and very clearly to-night, and I think that Mr. Top- 
ping has made a mighty good selection in the three items 
that he calls for, demanding constructive legislation, and 
certainly one of the great needs of the hour is ships. I 
think I would add but one thing to what he has given us, 
namely, constructive work for land transportation, for cer- 
tainly it is a mighty close second in its requirements to water 
transportation—that is, help for the railroads. No matter 
how busy we are—and the busier we are, the more important 
it is—we must take the advice that was given us here to- 
night, and give time to public affairs. Mr. Perkins drove 
that home, so that we all ought to remember it and act on 
it, for most of us are very remiss in this respect. (Applause.) 


Presipent Gary: It is my pleasure to introduce Mr. 
Emil Gathmann, Gathmann Engineering Company. 


Mr. Gatrumann: Mr. Chairman and Gentlemen: I have 
read and studied an advance copy of the manuscript, and 
have this evening followed with the greatest interest Mr. 
Topping’s splendid presentation of the urgent necessity for 
co-operation and the mobilization of public sentiment. A 
copy of Mr. Topping’s paper should be placed in the hands of 
every public, as well asevery business man in our country. 

Distinguished from some of the other nations of the 
world, where co-operation has long been adopted as a gov- 
ernment principle, in our country the leading directors of 
our various complex industrial and commercial organiza- 
tions have been without question the pioneers in carrying 
out successful practical co-operation, and have been years 
in advance of the nation and the public at large in the 
mobilization of their many officials and employees in the 
ranks of active co-operation. 
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Throughout the business organizations of our country 
frequent meetings take place at which each person interested 
is allowed to offer his own opinion or to express the prin- 
ciples referring to the general welfare, not only of the indi- 
vidual community but also by mutual interchange of ideas 
and information with other communities; this both through 
the press and otherwise, which unquestionably results in the 
betterment of the general welfare of the whole people. 

As the necessities of our existence were increased and the 
fields of our imagination were enlarged, active national 
co-operation has become more and more vitally essential to 
any people’s welfare, even in the normal times of peace. In 
these times of national storms and stress the mobilization 
of public sentiment to the necessity of active co-operation 
in all the various phases of our national as well as in our 
individual lives, is of the most urgent importance. 

The subject, although exceedingly complex in its entirety, 
may be simplified by suitable subdivision. For example, 
national co-operation in our food supply will shortly (as re- 
ported in the press) be centralized under the directorship of 
Mr. Hoover, and we can all feel sure, judging from his past per- 
formances, that under his direction the mobilization of public 
sentiment to effect active co-operation in this, our most essen- 
tial necessity, equitable food distribution, will be obtained. 

Several important branches of our national government 
are in the most urgent need of a similar centralization of 
authority, directly under and_ responsible only to the 
President of the United States, in order to insure active co- 
operation in the standardization of production and of distri- 
bution of manufactured products. I sincerely trust that the 
authority for the national co-operation necessary for the high- 
est efficiency will be soon granted, as it will save the people 
untold millions of money and result in their greater welfare. 

The big business men of most communities, ably assisted 
in many instances by the press, are active in conducting a 
campaign for the mobilization of public sentiment for effec- 
tive co-operation. The registration of ten million men on 
June 5th for the selective draft or conscription will be the 
first time since the formation of our Nation that all the 
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States and Territories of the Union have co-operated with the 
Federal Government on work for the latter. The mobiliza- 
tion of public sentiment has made this possible. If the appeal 
of the Government and of the business powers, who are now 
doing their utmost to further increase this public sentiment? — 
are insufficient, why not let us have conscription of all the 
adult people to effect the mobilization of public sentiment. 
Compulsory attendance at public meetings in our parks, 
churches and schools on certain weekly days and evenings can 
be ordered by proclamation, at which a discourse on and dis- 
cussion of the various phases of co-operation could be made. 

We are all, or if we are not we should be, most familiar 
with and boosters for home community conditions. Balti- 
more is and has been for some time past a believer in and a 
booster for practical co-operation. This has been proven 
by the work accomplished by our industrial survey, the 
Merchants’ and Manufacturers’ Association, and by Balti- 
more’s appreciation and assistance in the great work which 
Mr. Schwab, Mr. Aldred and many others have recently 
inaugurated in that community. Still what has been done is 
only a small percentage of what must be accomplished in 
further mobilization of public sentiment. 

The National Government is greatly indebted to the 
American Iron and Steel Institute, which has done so much to 
help mobilize public sentiment on the need of active co- 
operation, and which was first seriously inaugurated in our 
country through our President, the Honorable Judge Gary, to 
whom all credit is due. The welfare of all the people would 
be increased by their adoption of the Iron and Steel Insti- 
tute’s motto—‘ Right makes Might—Co-operation.”’ 

Mr. Chairman and Gentlemen, I thank you. (Applause.) 


Presipent Gary: Mr. A. F. Huston, President of the 
Lukens Steel Company. 


Mr. Husron: I have no set speech prepared. I simply 
wish to make a few remarks. Memories cluster around this 
place. Itwas here a series of dinners were held bearing the 
name of our honored chairman, which have not been fully 


“understood by the public at large, which have generally been 
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spoken of disparagingly by public men, but which have been 
of vast benefit to the country at large. With characteristic 
foresight, our worthy President endeavored nearly seven 
years ago to promote friendly relations among the countries 
of Europe, and thus avert the great conflict now raging 
there, by bringing together here as guests of this Institute 
the leading iron and steel men of Europe to the number of 
about thirty. They came from England, France and Bel- 
gium, from Germany and Austria, and were entertained for 
a week, visiting also Buffalo, Chicago, Pittsburgh and Wash- 
ington. In this room they were entertained at a banquet. 
It was in this room more than twenty years ago I heard the 
late President McKinley deliver his celebrated gold speech. 
Up to that time it was not known where he stood on that 
question. It was well known where his 16 to 1 competitor 
stood. Thecountry breathed a sigh of relief after that speech 
of our worthy President McKinley. Thank you. (Applause.) 


PRESIDENT Gary: You all know the efficient and alto- 
gether splendid work that has been done in behalf of the 
government of the United States in the past and that is now 
being done in behalf of the United States by General 
Goethals. (Applause.) I was told this morning that the 
General had consented to come here to-night upon condition 
that he would not be asked to sit at the main table and that 
he would not be asked to speak. He took his seat at one of 
the other tables, but I finally coaxed him to this table, and 
having got him very near Mr. Farrell and myself and some 
of the other gentlemen, we have coaxed him to say some- 
thing. (Applause.) I did not do that because I love him 
less, but rather because I love you more. (Applause.) I 
have the very great honor of presenting Major General 
George W. Goethals. (Loud and prolonged applause, every- 
body standing.) 


GENERAL GorTHALs: Mr. President and Gentlemen: As 
I have been sitting here to-night, and as I need assistance 
and co-operation in my work, I concluded that I would 
tell you my troubles and ask your help. On the principle 
of selective draft, I have been called again into the govern- 
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ment service. Why I was selected, not being a shipbuilder, I 
don’t know. I was confronted with the proposition that it 
was the intention to turn out one thousand 3,000-ton wooden | 
ships in eighteen months. They were going to the wooden 
ship program because it was not possible to get steel, and 
because the wooden ships could be constructed in less time 
than steel, even if the steel were procurable. I found that 
contracts for wooden ships had been promised in all direc- 
tions, but when I looked into the question of the plans and 
specifications of the ships that they contemplated building, | 
there were none. When you consider that the birds are now 
nesting in the trees that are going into those ships, and that 
in order to escape or stand some chance of escape from the 
torpedo fired by the submarine, those ships must have a 
speed of not less than ten and a half knots, with a possible 
speeding up to eleven knots, the proposition seems simply 
hopeless. I have never hesitated to express my opinion when 
opportunity offered. Before doing so, however, I came over 
to see my friend, Mr. Farrell, told him the situation and asked 
him if it would not be possible to turn to steel as well as 
wood. He assured me that it would be. Acting on that, I 
announced the impossibility of the program to which I was 
assigned, and asked for permission to turn to steel as well as 
wood. I finally succeeded in getting it. 

Fifty million dollars had been appropriated for the use of 
the Shipping Board to be obtained by the sale of Panama 
Canal bonds. No effort had then been made to sell those 
bonds. Money is necessary in building ships as in anything 
else in life. So I began a campaign for money, and as I 
have frequently announced that I regard all boards as long, 
narrow and wooden (laughter and applause), and being a 
firm believer in absolute authority in all undertakings, I 
wanted money and authority. 

My money and authority are now being discussed by the 
House Committee on Appropriations, and they promise that 
probably in ten days or two weeks, I will get the money. 

After my first conference with Mr. Farrell, I had a second 
one, in which he promised, if I went to steel ships, to get back 


_of me and see that my program was carried out. With that 
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assurance I have been before the committees of the two 
Houses of Congress and told them that I would endeavor to 
turn out in eighteen months’ time three million tons of 
shipping (applause), and having in mind that the shipping 
that we now build should ultimately go into our merchant 
marine if they escape the submarine, the ships should be, as 
far as possible, of steel construction. And right here is where 
I want this Institute to get back of Mr. Farrell and assist 
me in making good that promise. (Applause). The ship- 
yards are full. I have asked for legislation which will enable 
us to speed up the ships which are now being constructed and 
prevent the shipyards from laying down any additional 
tonnage except for us. Other means must be found besides 
the shipyards if we are going to make this program, and I 
want to enlist the co-operation and assistance of the struc- 
tural steel people and go as far as possible to the fabricated 
ship in addition to the built ship. I want to go even further 
than that. I have got to have the co-operation of the manu- 
facturers of machinery, the manufacturers of chains and 
anchors, of wire cables, in fact, everything that goes to make 
the completed ship, and if Lloyd George’s statement is true 
that ships are going to win this war, then everybody who 
helps in the production of completed ships is helping to 
terminate the war. (Loud and prolonged applause.) 


PresipENT Gary: Gentlemen, you know that I gave outa 
statement two or three days ago to the effect that the United 
States Steel Corporation with all its companies would do 
everything within its power to assist the government. I 
want every steel man in this room who feels the same way to 
stand fora moment. (The entire assembly rose.) General, 
there is the answer to your inquiry. (Applause.) 

I will next call upon Mr. Harry G. Stoddard, Vice- 
President of Wyman-Gordon Company, Worcester, Mass. 


Mr. Sropparp: Mr. Chairman and Gentlemen of the 
Institute: After the Judge’s attempt this morning at find- 
ing volunteer speakers, it seems to me that he has resorted 
to selective conscription. (Laughter.) That accounts for my 
standing on my feet, and but for the fact that he blames 
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the committee for the program, it would be the first time 
that I ever had occasion to doubt his judgment. (Applause.) 

I have been wondering why I was asked to be on the 
program, and I think I am really presented as an exhibit in 
the presence of this organization, of which I am proud to be 
a member, but whose membership is made up largely of 
steel manufacturers. I think, perhaps, the Committee 
thought they ought to have one lone consumer. We were 
a very popular class of people a few years ago. (Laughter.) 
You came to see us, you sent us cigars, you invited us to 
dinners, you broached to us the wonderful story of the. 
quality of your product. To-day we are left alone and 
desolate. We hunt you up. We find the doors closed and 
the sign on them: ‘‘Out until 1918.’’ However, having been 
in the steel business once myself, and now a fabricator of 
steel which I have to buy, I want to say of this principle of 
co-operation, these plans which have been proposed by many 
speakers to-night, the consumer who knows you does not 
fear and heartily approves of it. We are willing to put our 
interests in your hands, based on the way you have treated 
us during the past. 

The duty of an informal speaker like myself at the close 
of such a wonderful day is very difficult. Certainly noth- 
ing new can be added to what has been said. Such a speaker 
should confine himself very briefly to mentioning some of 
the things which have impressed him, and thus help us to 
go away with some of these wonderful thoughts deep and 
clear in our minds. 

As a preface to the few words that I have to say, Iam 
going to ask the Judge’s pardon for making a personal 
allusion. I remember very well the first time I met J udge 
Gary. It was about the time the Steel Corporation had 
been formed or shortly after. I was connected in a humble 
way with one of the constituent companies and had some 
business with some official of the corporation which carried 
me over the noon hour, and I was asked to stay at one of the 
luncheons at No. 71 Broadway. As a green boy from the 
country, I sat back in the corner. After the luncheon a gen- 
eral conversation was taken up, and finally the Judge said, 
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‘“‘Gentlemen, how many commandments are there?”’ Some 
one very quickly said ten. The Judge remained silent, and 
some one else said eleven. The Judge said, “‘Right. Which 
shows you should not answer a question unless you can go 
further. What is the eleventh commandment?” And the 
gentleman said, ‘‘A new commandment I give unto you, that 
ye love one another.” That was the text of co-operation 
and the recognition of the duties of service and responsibility 
which the Judge then set forth, when it was not popular and 
when many said that it sounded good but was not practicable. 

It was no new ideal, because the quotation was two thou- 
sand years old, but the Judge, at the head of his great insti- 
tution and with the great influence which he possessed, has 
shown that it was practical. And during all the years since 
then, you and I have watched him and those associated with 
him and those who hold his opinions, and we know that 
through good times and bad times, through times of popu- 
larity and through times of criticism and distrust, he has 
never wavered from those principles. We are learning that 
the best salesman is not the man who gets the highest price, 
that the best buyer is not the man who pays the least, that 
the most successful man is not he who makes the most 
money, but that the business concern and the individual is 
most successful and most worthy of honor who performs the 
greatest service. (Applause.) 

I have been impressed, as I have sat through the meet- 
ings to-day, by the wonderful development during these last 
fifteen years in the recognition of this principle; and I believe 
that in the course of human events conditions are brought 
to pass when we most need them. Locked up in the bosom 
of nature were all these things which we have now grasped 
and turned to do our bidding. And now in this present 
great crisis it seems as though these years of preparation in 
which we have been led by our chairman have brought us 
to the time of all times when it was possible to exercise the 
power for good that is represented by that principle and this 
great institution. (Applause.) It seems to me that the 
evidence during the last sixty days of the rallying of business 
to the call of our country under conditions somewhat dis- 
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couraging, with many things going on that we are restive 
about and cannot understand, we are forgetting all of those 
things ; and the spectacle is before the world of the business 
in a country that has not had proper encouragement or 
proper recognition of its principles, offering itself unstint- - 
ingly, asking not for the future but devoting itself to the 


. present. 


As I have talked with many to-day, socially, in and out 
of these meetings, the sentiment has been remarkable. There 
has been no undue pessimism; there has been no light-hearted 
extreme optimism. A recognition of the crisis and a stern 
determination to do our bit, and not one word, in private or 
public, have I heard that has to do with selfish profit. The 
speeches you have heard to-day would not have been possible 
fifteen years ago, any more than this institution would have 
been possible fifteen years ago, with the same spirit that is 
animating it. I think it is well that we should once in a 
while stop and see the progress that we have made, even as 
we realize the problems that are before us. If you and I did 
not believe that out of this great war something good was 
coming, we would all feel hopeless. One thing I prophesy 
will come. I think the desire of our President—really the 
work of his life—will be realized when, after the war, and 
victory has come, as it will (Applause), that all shall count 
the causes that contributed to the war. And the reward of 
business will be the recognition fully, by public sentiment 
and the government, of the great part played by business, 
and business will be accorded the dignity and the place that 
belongs to it in time of peace which it has had in time of 
war. (Applause.) 


Presipent Gary: Mr. R. B. Carnahan, Jr., Vice-Presi- 


- dent, American Rolling Mill Company. 


Mr. Carnauan: Mr. President, Ladies and Gentlemen: 
We have all listened with great interest to Mr. Topping’s dis- 
cussion of the subject “Co-operation and the Mobilization of 
Public Sentiment,” and to the speakers following him, and I 
am sure that we are all in accord with the deductions and 
conclusions. Mr. Topping has made several specific pro- 
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posals. I will not attempt to add to these, but rather to 
emphasize why they are practical at the present time. 

Those strong and hardy men, the early settlers of 
America, came to our shores for the purpose of securing civil 
and religious liberty, and the government that eventuated 
is probably the most individualistic in the world to-day. In 
those days individual vigor and courage were of great im- 
portance. Every man had to fend for himself and his 
family, fighting the battles with wild nature. The old 
world from which these men came had been suffering from 
too much government and too little personal liberty to the 
people, and the government that was formed in this country 
was intended to give the greatest liberty for individual 
initiative. 

These conditions, however, have been changing, and for 
several decades we have seen our country emerging from the 
condition of a frontier nation to one of the great industrial 
and commercial powers. Small business has been giving 
way to large business. We have grown more efficient as we 
have grown more dependent on one another. Employers and 
employees are co-operating to-day as never before. Co- 
operation is the spirit of the times. Standardization in all 
lines of industry is gaining ground rapidly. 

The Allies have been learning co-operation from 
Germany, but have been applying democratic ideals in 
achieving the result. 

The European war, especially in the earlier phases, has 
illustrated the great advantages of co-operation as nothing 
else has ever done. The co-ordination of Germany’s in- 
dustries and every phase of her national life have made it 
possible for her to accomplish what she could not otherwise 
have brought to pass. It is true that Germany’s government 
is autocratic, but nevertheless co-operation and co-ordina- 
tion of her resources and industries have been the basis of — 
her success thus far. 

At the beginning of the war none of the Allies was pre- 
pared in anything like the manner or as thoroughly as was 
Germany. Their later successes and the dearly bought 
preparedness that they have finally achieved are due to the 
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fact that they have brought about co-operation in its many 
phases and co-ordinated the industries and resources for the 
commonweal. England to-day is in many respects a very 
different England from what she was three years ago. The 
country has been born again. Prior to the war France her- 


self admitted that she was decadent, but to-day we have a 


new France, a wonderful people working as a unit for the 
success of their country. 

The irresistible tendency of modern thought is co-opera- 
tion and to a large extent the subordination of the individual 
right, where such subordination gives the greatest liberty and 
does the greatest good to the majority. True liberty is 
brought about not by license but by controlling the individual 
in such a way that he will not encroach upon the rights of 
those around him, and also by protecting his rights and secur- 
ing to him individual justice. 

As a result of the injustices of ancient laws and customs 
not in accord with modern conditions, we have seen the 
interests of capital and labor in conflict. These differences 
should be adjusted by wise legislation and by co-operation 
between the conflicting interests and government. Mr. 
Topping has made some very apt suggestions along this line. 
He has further stated that the passage of the compulsory 
service or the selective draft law is the beginning of a new era 
for this country. It is impossible for us at present to estimate 
the great good that will come of it and the patriotism that 
will be instilled in our breasts as a result thereof. 

America to-day is being transformed. In order to do our 
part in the war, to which we are now definitely committed, 
we must make our individual interests subservient to our 
country’s needs. England, France, Belgium and Italy have 
adopted co-operation and co-ordination to serve the ends of 
democracy. If the American republic is to endure, it must do 
likewise. (Applause.) 


Presipent Gary: I am hoping to have the great pleasure 
of presenting to you Mr. Marcel Knecht, Delegate of the 
French National Committee, Nancy, Lorraine. Is Mr. 
Knecht here? 
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Mr. Knecut: Mr. Chairman, Ladies and Gentlemen: 
The French High Commissioner, Mr. André Tardieu, recently 
arrived in Washington, where he comes to organize the co- 
operation of the work with the American government and 
who was invited here this evening, greatly regrets his in- 
ability to come, and I take this opportunity of reading to 
you the special message which he asked me to deliver to 
your Board and to this Institute: 


Mr. Chairman, I regret deeply not to be able to attend the 
banquet of the Iron and Steel Institute of the United States, to 
which you had the kindness of inviting me, and I beg you to accept 
my excuses. I should have been happy to meet to-night the mem- 
bers of the powerful association over which you preside and which 
plays in the actual war a part of capital importance for the 
complete victory of the United States, of France and of their 
allies. I hope in a near future to have the honor and pleasure of 
meeting all of you, and I beg you to transmit to your colleagues 
my heartiest greetings. 


Gentlemen, in the steel train which took the French Mis- 
sion, Mr. Viviani and Marshal Joffre and the other members 
of the Mission through the United States—and because of 
that steel train the accident was only a small accident—the 
members of the Mission had the joy of admiring through the 
night the wonderful fires at three o’clock in the morning of 
that great city of Pittsburgh. They saw the fires of Harris- 
burg, and they saw and they heard, too, at six o’clock in the 
morning, all the whistles of the engines of Philadelphia to 
awaken them. They saw with what ease the soil of this 
country produced the iron, and they imagined the wonder- 
ful production of iron, where the strength of the United 
States lies. But they also had a deep sorrow when remem- 
bering that in their native land there was also a spot rich in 
this iron, which all of you love and respect. They thought 
of this beautiful and rich country of Lorraine, of Lorraine 
rich in iron and rich in soldiers, of Lorraine the richest spot 
in iron in Europe, of Lorraine invaded since the beginning of 
this conflict, where our best factories, where our best iron 
mines were, where was the activity of the French nation. 
They thought of all that, and they remembered that just in 
August, 1914, there was to be in N ancy a conclave of the 
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congress of the Iron and Steel Institute of Great Britain. 
Our friends of Great Britain were to visit the famous mines 
of Lorraine, but the war came. We were invaded. These 
beautiful districts, where the work was so intense that they 
were obliged to use the help of one hundred thousand 
Italians, all workmen, these districts were invaded, plun- 
dered, spoiled; all the iron has been taken out and used to 
make shells and guns against ourselves. 

Then let me tell you that this iron question which inter- 
ests you so much can be considered, more than anything 
else, as one of the principal aims which pushed not only the 
Kaiser, not only the German autocracy, but more than that, 
the German iron mine owners, to declare war on France. 
There was near to them rich places and interesting spots of 
iron; this iron was only good for Germany. This iron was 
necessary for the German industry. We had been these 
last years exchanging our iron—which was, too, important 
for us—against the German coal. But we had recently 
found in Lorraine coal mines. We were thinking of export- 
ing iron to England and receiving from England coal. We 
were using these new coke ovens of Belgium and we were 
thinking in that way to keep for ourselves our iron. Ger- 
many, which preferred to declare war because of the impe- 
rialistic tendencies of her government and of her leading 
industrial men, saw that these Lorraine iron mines were 
good, and that is one of the strongest reasons for this war. 
I think that this will interest you, you men of American iron. 

Now, another thing I want to tell you: France, though 
lacking iron, though lacking coal, though lacking the best 
industries where the guns and shells were to be made, could 
make in the south, in the west, in some parts of the east 
which were maintained by the bravery of our troops, as the 
Bassee of Nancy—we could make these big guns, this big 
artillery similar to the German artillery, which is now the 
best help of our soldiers on the front of the Somme and on 
the front of Verdun. (Applause.) We could send during 
the two years shells and guns to our allies, to Italy and to 
Serbia, and to Russia, and to all those who needed shells and 
guns. And we must not forget that if we could do this mar- 
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velous piece of work, it is because we had your help. We had 
the help of your iron and of your steel. We will never forget 
that the steel of the United States has been in the fight for 
justice and for liberty since the beginning of the war. 
(Applause.) It is through the iron of Lake Superior, through 
the iron of that extraordinary city of Duluth, which I regret 
the French Mission could not visit to see how America is 
able to do wonders in industrial branches. It is true that 
through the iron of Alabama, through the iron of the United 
States, this fight has been going on and the battle of the 
Marne and the battle of Verdun have been fought to the 
end successfully. (Applause.) We will never forget it, gen- 
tlemen. And it is for me a great honor to be able on behalf 
of my country and on behalf of Mr. André Tardieu, the 
High French Commissioner, to tell you again how thankful 
we are. (Applause.) 

Now, gentlemen, I insist on this again. You gave steel 
to us, but you gave more—you gave your heart. You gave 
the heart of these fine American women, your wives and 
your daughters, who answered our call at the first moment, 
who came to give their services as nurses in our hospitals. 
And how hard they worked, so generously, to bring help to 
our civilians, to our wounded, and to our nation. You gave 
your heart, and when the German troops were marching 
down from poor invaded Belgium, when they were marching 
through Amiens, through the rich plains of France, and 
through Champagne, these troops thought that German 
steel, that Essen steel, would crush the France of the peasants 
and of the artists. But you were there. You stood up. The 
American steel came in front of the German steel and the 
American steel was stronger. (Applause.) 

And for that reason these places of the Lake Superior 
region, where—and we can say it with pride, we Frenchmen 
—the French civilization was so strong some centuries ago, 
where our missionaries were strong and powerful, we are 
proud to think that from that part of the United States, the 
spot so French formerly, the help has come strongly to 
France. Mr. Bergstrum, our great philosopher who just 
left the United States, used to say here—and though he is a 
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philosopher, he is a great man and a great peaceful spirit— 
he used to say, ‘‘Germany wanted to use the gun against 
everybody in the world; then we must use the gun ourselves. 
This is the only way to finish this conflict between autocracy 
and democracy, between injustice and right,” and to finish 
we can say that through and with your steel we have now a 
pure blood of brotherhood. Americans, Frenchmen, British, 
Italians—all are allies. We are only one blood. We are only 
one pure piece of steel, loyal as steel, and we are loyal to 
each other as steel. And we must also bring together, and 
we have done it already, our experience, our strength, our 
courage, and the bodies of our soldiers, and this conflict will 
certainly have one result, if no other, and that is, that we 
shall know each other better. We have needed sufferings 
to do this, to realize that for many years the United States 
and France ought to have been still more strongly united, 
and that if we had been ourselves united, had been organized 
as we are organized now, this conflict would never have taken 
place. 

But we hope that soon, with your co-operation, with the 
help of these great Americans we have here this evening, we 
shall be able to clear the soil of France, to clear the soil of 
humanity from the autocracy which is now treading on all 
liberties and on the souvenirs, the most sacred of the world. 
We need your help. We have your help, and for this reason 
let me thank you heartily, and let me thank the American 
Iron and Steel Institute for having given me this opportunity 
of telling you what we think about the United States. (Loud 
and prolonged applause, everybody rising.) : 

Tir CuarrMAN: Gentlemen, it is very late. I am sorry 
we shall not be able to remain longer to hear from some other 
gentlemen we had hoped to call upon. This has been the 
greatest day in the experience of the American Iron and Steel 
Institute. We have become strong and are growing stronger, 
and as we do better and are better, we will be still greater. 
In honor of our French friends, let us close with the 
Marseillaise. 

(The Marseillaise is played and sung, all standing.) 

Present Gary: Good night. 
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INSTITUTE 


THIRTEENTH GENERAL MEETING 


Cincinnati, On10, OctoBER 26 AND 27, 1917 


The Thirteenth General Meeting of the American Iron 
and Steel Institute was held in Cincinnati, Ohio, on Friday 
and Saturday, October 26 and 27, 1917. The day sessions 
on the 26th, for the reading and discussion of papers, were 
held at the Hotel Sinton. During the noon recess, the 
members were the guests of the Institute at luncheon and 
the Board of Directors held its usual meeting. 

The semi-annual dinner was held on the evening of the 
26th in the ball room of the Hotel Sinton, which was hand- 
somely decorated for the occasion. Appropriately, the wall 
decorations were American flags grouped in different ways. 
Judge Gary’s address in the morning struck the keynote of 
patriotism, and this note reverberated through the day and 
the evening, as will be seen by the report that follows. 

About twenty-five ladies, wives and daughters of members, 
had accompanied them to Cincinnati. On Friday they were 
entertained by the Ladies’ Committee of Cincinnati, wives 
of the members of the local committee. They were taken 
in automobiles to the Cincinnati Country Club, where they 
were the guests of the Cincinnati Ladies’ Committee at 
luncheon. In the afternoon they were taken to the Cin- 
cinnati Art Museum and the Rookwood Pottery. At this 
famous pottery each lady was given as a souvenir a hand- 
some art product of the pottery. In the evening the visit- 
ing ladies were the guests of the Cincinnati Ladies’ Com- 
mittee at dinner in the Green Room of the Hotel Sinton, 
after which they adjourned to the ball room to hear the 
post-prandial addresses. 

On Saturday the members of the Institute and the ladies 
with them were the guests of the Local Committee. Two 
programs had been arranged. One of these made a two- 
hour tour of Cincinnati and its suburbs, with a luncheon at 
noon at the Cincinnati Country Club. The other tour was 
through the Kentucky highlands for a visit to Fort Thomas, 
with luncheon at the Fort Mitchell Country Club. In the 
afternoon Hon. Charles P. Taft kindly opened his famous 
art gallery to the members of the Institute and the ladies 
with them. Altogether, Cincinnati maintained its high repu- 
tation for hospitality, and the members left for their homes 
with pleasant memories of their visit. 
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Recent Installations of Large Electric Motors in Rolling Mills. 
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Electrical Engineer, Carnegie Steel Company, Pittsburgh, Pa. 
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Discussion. «5... 10d sus dee weesay fea ene ane eee J. C. Haswein 
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ADDRESS OF THE PRESIDENT 


EvBert H. Gary 
Chairman United States Steel Corporation, New York 


Gentlemen of the American Iron and Steel Institute: 
In your behalf, and in mine, I beg to extend thanks to the 
citizens of this great metropolis for their generous hospitality, 
for their kind reception, and for the confidence they have 
expressed in us and in our work, as shown by their attitude 
and their efforts; to extend congratulations to the citizens 
of this splendid city for the progress they have made and 
are making, and for the position they have reached amongst 
the great cities of this country. I beg to express to the 
gentlemen who are to address the convention during the 
day and evening, our gratitude for their work, their painstak- 
ing effort to please and to advise and instruct us, concerning 
the topics which have been assigned to them, and to express 
the admiration of all others here for the talent which is 
shown by the papers already submitted to a few. I beg to 
convey to the committee in charge of the program our thanks 
for their efforts in providing such a splendid literary enter- 
tainment, evidenced by the papers which will be presented 
and read, and to all of you present, I voice the feeling of 
gratification that the Directors of the Institute have, be- 
cause of your presence here and on other occasions, and for 
the efforts you are making from time to time, to carry on 
the work of the Institute and to place and keep it in the high 
position which I believe it occupies in this country. 


Work oF INSTITUTE COMMITTEES 


At the last annual meeting of the Institute reference 
was made to the appointment and the activities of a gen- 
eral committee and sub-committees of the iron and steel 
industry. These committees were appointed and were 
serving as auxiliary to the Advisory Committee of the 
Council of National Defense. However, in view of special 
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legislation of a recent date concerning transactions of a 
business nature between the Government and private inter- 
ests, it was, from an abundance of caution, decided to abro- 
gate the appointment of these committees; and immediately 
thereafter your president, after consultation with his asso- 
ciate directors of the Institute, named a general committee 
and also sub-committees representing the different special 
lines of the industry. This general committee and also the 
sub-committees, directly or through the general committee, 
have been reporting their recommendations from time to 
time to the War Industries Board at Washington consisting 
of Messrs. Frank A. Scott (Chairman); Robert S. Lovett, 
Robert 8S. Brookings, Bernard M. Baruch, Hugh Frayne, 
Admiral Frank F. Fletcher and Col. Palmer E. Pierce. This 
Board in turn has reported its recommendations to the Presi- 
dent for decision. From the published accounts or otherwise 
you are familiar with the results which have been reached. 
Many of you were disappointed when the prices of the 
commodities in which you are particularly interested were 
announced. You had expected larger figures. You had 
been receiving from your customers, in the ordinary course 
of trade, much more favorable results. Your profits will 
be less than you have believed you are entitled to. Your 
costs of production and construction are increasing by leaps 
and bounds. Many manufacturers have struggled for exist- 
ence in periods when business conditions were bad, trusting 
to the future for improvement, and they have argued that 
if the law of supply and demand should govern under such 
circumstances it should control at this time and all times. 
However, all these things have been considered by the iron 
and steel committees, and by the representatives of the 
Government as well. It is only stating facts to say that the 
former have endeavored to represent the manufacturers con- 
scientiously, intelligently and forcefully and that the mem- 
bers of the War Industries Board have at all the hearings 
given patient attention, thorough investigation and careful 
consideration to every claim presented, with the sole purpose of 
doing justice both to the Government and to the individual. 
The members of our committees insisted upon higher 
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prices than the ones finally agreed upon, but they con- 
sented to those which were fixed because they were influenced 
by motives of patriotism and also because they became 
convinced that, in the main, the prices came within the 
original proclamation on the subject by the President which, 
from the standpoint of the Chief Executive of the Nation, 
was reasonable and just. 

If, as between the different products, semi-finished and 
finished, disparities in prices should be discovered, then, 
so far as practicable, they should be removed. You may 
rest assured that the intention of every one connected 
with the ascertainment of facts and the determination of 
prices is above reproach. 

It may be suggested that some of the producers will 
realize larger profits per unit than others owing to greater 
diversity of commodities, favorable location, better organiza- 
tion, larger production or other circumstances which tend 
to lower costs, but it should be borne in mind that the pro- 
gressive rates of governmental excess profits tax, depending 
upon the relative earnings of the different producers, will 
largely offset the differences in net result. It is estimated 
some of the manufacturers will be obliged to pay to the 
Government as high as fifty per cent. excess profits tax. 

The Committees representing the steel industry have 
labored hard and faithfully in the performance of their 
duties. They have carefully considered every suggestion 
which has been made, from time to time, by those en- 
gaged in the industry relative to their rights, interests 
and claims. The facts concerning capacity, advantages 
or disadvantages, costs and profits of each, have been 
gathered, so far as practicable, with the purpose of de- 
termining the relative positions, rights and obligations 
of all; and these have been honestly presented to the War 
Industries Board, and, before their appointment, to the 
Secretaries of War and Navy, and to various boards 
created by the President or by the Council of National 
Defense. The general committee has met frequently in 
New York and Washington, giving these matters atten- 
tion in preference to all others and regardless of per- 
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sonal comfort and often without adequate rest. Omit- 
ting the chairman, who frequently has been relieved of 
work and favored in many ways, I state with emphasis 
for the benefit of those who are not fully informed that 
the other members of the general committee, as well as 
the members of the sub-committees, are entitled to the 
gratitude of all others who have been interested in this work. 
In the collection and distribution of figures affecting the 
different branches of inquiry the American Iron & Steel In- 
stitute has rendered valuable assistance and is entitled to 
and has received much praise from the members of our 
committees and also from the Government’s representatives. 


Goop Work oF GOVERNMENT AGENCIES IN WASHINGTON 


And the members of our committees, better than those 
who have not had similar experience during the last year, 
recognize with appreciation the comprehensive and effi- 
cient work that has been and is being done by the large 
number of governmental agencies in Washington. There 
has been created a vast business organization, with scores 
of departments, and a larger number of sub-departments 
which are carrying on the greatest of all great business 
undertakings; and, notwithstanding some unfavorable criti- 
cisms which have been made, many, if not most, of which 
are wholly unjustified, it should, in truth, be said this 
colossal combination of diversified, rammified and intricate 
business activities, involving more or less political, social, 
commercial, financial and industrial life, is becoming, almost 
has become, a smooth running machine. That mistakes 
have been made, that steps have had to be retraced, that 
sometimes action has been too hasty and other times too 
deliberate, that red tape rules, created by legislation or 
otherwise, occasionally have interfered with the best. re- 
sults, may be assumed; but with patience, skill, persistence, 
vigor and success, the great varieties of business enterprise, 
as time has elapsed, have been better and better co-ordinated 
and the whole structure has been developed nearer and 
nearer to the point of perfection. I do not hesitate to say 
that, so far as there has been opportunity to observe, the 
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results in Washington have excited my surprise and ad- 
miration. 

And the most wonderful feature of this work is not 
its magnitude, nor even its results, which are becoming 
exposed to the view of the general public, but rather it 
is found in the fact that the work is largely under the 
management of very able business men and women who 
are volunteers and are devoting their time and skill and 
energy without compensation, or hope or desire for reward 
of any kind, except in the consciousness of duty performed. 
There are large numbers who have disregarded personal 
interests, their personal comfort, and some, even their 
-personal health. These men and women are outclassed, 
in disposition to sacrifice and to serve, only by the members 
of the Army and Navy who bare their breasts to the de- 
structive forces of warfare. 


Tur War INDUSTRIES BOARD 


Of this vast civil army of effectives, the staff that of 
late the representatives of the Institute and its members 
have appeared before is the War Industries Board, already 
referred to. The members of this Board have other mat- 
ters of interest which need attention. Some of them had 
hoped to retire from active business and to enjoy a well 
earned rest; some of them are in the very prime of life 
and were actively connected with important business enter- 
prises, with every prospect ‘of a long and successful career. 
All are possessed of vigor of mind and body. Not one of 
them personally considers himself or any other individual 
or any interest that may appear before the Board. They 
have no one in mind to favor or to punish. They are con- 
siderate and respectful, but they are obdurate when a claim 
is presented which seems to them to be unfair or unreason- 
able. They serve their country faithfully by their effort 
to be practical, discriminating, reasonable, just. And the 
assistants to this Board, representing a diversity of talent 
and experience, are of great benefit to the Board in the 
ascertainment of facts and the application of principles and 
comparisons. Some of them you know personally, and the 
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high qualifications of all of them most of you are acquainted 
with. 

Reference has been made to the general business organi- 
zation of the Government and those connected with it for 
the purpose of suggesting to each of us present to-day our 
duty in this time of trouble and sadness; and to the char- 
acter, disposition and qualifications of the members of the 
War Industries Board for the purpose of making prominent 
the inference that the steel committee could not, if it de- 
sired, secure from this Board at any time a determination 
or recommendation to the President which was unreason- 
able; and that every one would be ashamed before such a 
body of men to urge any claim he did not believe to be sound. 
and proper. 

For the purpose of making deductions further on, it 
is deemed appropriate to again make reference to the war 
in Europe. This has become an old subject, but, as the 
years roll by, has, to a greater rather than a lesser extent, 
absorbed our attention. 


PRUSSIAN GERMANY’S AGGRESSIVE AMBITION 


Whatever opinions we heretofore may have entertained 
concerning the motives, intentions and efforts of the Prus- 
sian Germans the evidence which has been accumulated 
from time to time through reliable sources has forced the 
conclusion that for a long period preceding August 1, 1914, 
there was perfected a systematized plan for precipitating 
or of provoking an international military conflict which it 
was expected would result in victory and final geographical _ 
and political domination by Germany of the whole of con- 
tinental Europe and Great Britain and later of Canada and 
the United States and finally to include such parts of South 
America, Africa and Asia as might be considered desirable 
from the standpoint of a powerful, aggressive, ruthless and 
tyrannical monarchy. In short, Prussian Germany was 
obsessed with the ambition to rule the world. 

The history of Napoleon, of Caesar, of Alexander and 
other great military leaders had been studied with the view 
of adopting and adapting the most powerful traits of each. 


RO GN BONER CRE ANNE TOO LEN TN 


ADDRESS OF THE PRESIDENT 231 


A military organization superior to any that had ever before 
been created had been built up. There had been formu- 
lated a system which included the most effective arms and 
ammunition and other military supplies, transportation 
facilities, the creation of an army with training, and officers 
equal to the best ever seen, the creation of a spy system 
more extensive, more dastardly and more powerful than 
any previously attempted, the perfection of a bureau of 
information, publication and secret distribution which even 
to this date is provoking internal strife and national hos- 
tility in many other countries. 

Besides, immense quantities of food stuffs, war material, 
equipment of all kinds and everything believed to be essen- 
tial to carrying on an aggressive and extended war had 
been gathered in warehouses for use when war should begin. 
The mere hint at these conditions is sufficient to recall to 
your minds the innumerable ways in which a comparatively 
few men, who were parties to the conspiracy, determined 
upon for the purpose of rapidly forcing the passage into 
Belgium, France, England, the Balkans and in fact every 
other coveted country which would not voluntarily become 
a party to the plot. Almost by a miracle the aggressors 
were prevented from entering the City of Paris, of possessing 
substantially all the raw products necessary for the manu- 
facture of iron and steel located in France and of so dis- 
abling that nation that she would have been of little value 
in the conflict; and after that, of proceeding, sooner or later, 
to Great Britain. 


GERMANY’S Two GRAVE MISTAKES 


It usually happens that the worst criminals make some 
fatal mistake in the execution of malignant plans, however 
carefully studied. Germany made two grave mistakes at 
the outset. First, she believed she could enter Belgium and 
France without any interruption, but she was mistaken by 
a few most important days. And she was mistaken in 
assuming that she could violate her solemn treaty and 
trespass upon the territory of Belgium on the ground that 
treaties were mere scraps of paper, without offending the 
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sense of honor and decency of the entire neutral world. 
From the time Germany deliberately and maliciously broke 
her agreement to observe the neutrality of Belgium her 
doom was sealed, although it may and likely will be some time 
before full punishment is administered. 

All who are here will be able to supply many of the 
omitted important features of the indictment which the 
world will hereafter record against Prussian Germany, only 
a skeleton of which I have presented. 

The war already has been long and terrible, and the end 
is not yet in sight, although, of course, there is always a 
possibility of a sudden, if unexpected, break and collapse. 
It is certain that, except on the basis of a conclusion satis- 
factory to the United States and her allies in this war, there 
is no prospect of an early termination of hostilities. It is 
clear we must prepare ourselves for a long and uninterrupted 
continuance of the war. The foe is strong and desperate. 
He must be overcome by physical strength and endurance, 
unless the masses of the people of Germany shall become 
acquainted with the facts and forcibly insist upon having a 
voice in determining the policy of the nation. 


THE GREAT STRENGTH OF THE ALLIES 


But the Allies are possessed of the necessary elements 
of strength to win. They have at least three men against 
two, and they are or soon will be more fit than the soldiers 
of the enemy, man for man. The next thing in importance 
is food. In this respect the resources of the allied countries 
for each person is far superior to those of the enemy. The 
next in rank of necessity is steel. Without this in abun- 
dance neither side could maintain an adequate offense or 
defense on any battlefield provided the opposing forces were 
well equipped. The Allies have a productive capacity of 
steel three or four times as large as the Central Powers. Of 
course, with steel and what is produced from it, goes hand 
in hand the necessary explosives. 

And underlying the utilization of all the military re- 
sources of the Allies is the question of money and credit. 
The country which is greatest in finances, all other things 
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being equal, will eventually succeed. The financial strength 
of the allied nations is many times greater than those of 
Germany and her allies. 

It was suggested in the President’s address at the annual 
meeting of the Institute in May that if the Allies had the 
best and most effective types of aircraft, outnumbering those 
of the other side five or ten to one, they would have a decided 
advantage and would thereby materially shorten the con- 


flict. But it is pertinent to say that our side to the conflict 


should secure and maintain a superiority in each division 
of the war program. We musi have soldiers, better equipped 
and better supplied, more and better guns of the best char- 
acter and quality, greater quantities of the most effective 
ammunition, a larger number of the finest types of aircraft, 
the fastest and most destructive vessels of offense and defense 
on the seas, the best and quickest transportation facilities by 
sea and by land and every other facility of practical utility, 
of sufficient strength and power to overcome all resistance. 

The Allies are in the financial condition to provide 
themselves with all these essentials, if they have the brains, 
the energy, the courage and the persistence. No intelligent 
person who is partial to the cause of the Allies or who is 
entirely impartial in considering the merits of both sides 
will admit that there is any doubt the peoples of the allied 
countries are possessed of mental capacity fully equal to 
the peoples of any other country. 


Tue Patriotic Dury or AMERICAN SrmEL PRODUCERS 


If the members of the Iron and Steel Institute agree 
with what has been said thus far, as from a long and inti- 
mate acquaintanceship I believe they do, then it is easy to 
determine and to follow the lines of duty. We occupy a 
position of the highest importance in the present war. Our 
country and its Allies in the international conflict are in 
need of every pound of steel that can be produced in this 
country and which can be used for war purposes. To in- 
sure this supply, every furnace and mill having relation to 
the subject must, without interruption, produce to the full- 
est capacity and subject to the control of the Government 
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through its lawfully constituted agencies. No excuse for 
neglect, delay or interruption will or can be accepted by the 
Government. The administration desires and intends to 
pay fair and reasonable compensation, sufficient to maintain 
existing wage rates, salaries of officials and extensions neces- 
sary for war purposes. Up to the present time we have no 
reason to complain of the attitude and action of the Govern- 
ment, although we may have been disappointed in some 
respects. It is up to us to prove our continued loyalty to 
the Government; but more than that, our loyalty to our- 
selves in the performance of duty. Even though there 
should be dissatisfaction concerning prices or the details 
relating to production or distribution of tonnage, still pro- 
duction and deliveries must continue without interruption 
or diminution, leaving any question at issue to be settled 
at a later date. So long as the attitude of those in control 
of governmental affairs towards producers remains as it is 
at present, it must be our effort, as it will be our pleasure, 
to do our part unselfishly, wholeheartedly and assiduously. 

If our country is defeated in the pending military conflict 
your property and business and mine will be of little value. 
We will have retraced our national steps a century and a 
half. The wealth of the country would be seized and re- 
tained as prize money by other nations. We have been 
forced into the war and we are compelled to fight in defense 
of our persons, our property and our sacred honor. There 
is no escape. We are in the war to the end, however costly 
and bitter. No man, no country was ever engaged in a 
more righteous cause or a more compulsory defense. If we 
do not do everything practicable to uphold the hands of 
the President and to add to the success of the defense against 
the foreign aggressor we are less than men; we are weaklings; 
we are poltroons. I believed for a long time we could and 
would be kept out of the war, but it was impossible. The 
President delayed as long as he consistently could. We 
must now fight with every weapon within our reach. We 
must liberally subscribe to the Liberty Loans. We must 
cheerfully pay our taxes, and, of still greater importance, 
we must furnish steel in larger and still larger quantities. 
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If we succeed in this war, if we do our duty, life will be 
f worth living. Our country will occupy a place in the front 
& rank of worthy nations. Democracy in its truest sense, 
_ one that means ‘‘a whole people, unified, with one law for 

rich and poor, equal opportunities for all men,” will be firmly 
‘ established. A basis for preventing future prolonged wars 
will be secured. Our properties, our businesses will be 
more valuable than ever. Progress and prosperity will be 
| in evidence on every hand. The war will have been a real, 
: substantial benefit to the entire world. The moral strength 
and power of this country and other similar countries will 
be greater than ever before. If we believe the Allies can 
and will win the war, then we may be pronounced optimists 
for the long future. 

On the battlefields of Europe men are dying by thousands 
and tens of thousands. Our sons or brothers or other rela- 
tives will soon be active participants. I fear the rolls of the 
dead or injured may be brought across the ocean within a 
few months, although I hope for the contrary. These men 
who have cheerfully offered their persons as a sacrifice to 
a noble cause are appealing to us by thought if not by word 
for such assistance as we may render. Every dollar we 
expend, all necessary material we furnish, every sacrifice 
we make, will assist in protecting the lives and health of 
the patriots who are abroad in defense of our rights. We 
must not, we cannot, withhold anything that will be of 
benefit to those splendid men. (Hearty and long continued 
applause, entire audience rising.) 


eine 


Presipent Gary: Informal discussion under the five 
minute rule. There are many patriotic orators in this 
room who would like to say something. Here is your 
opportunity. I am sure everyone will be glad to listen to 
you, and none more than I. Don’t wait to be called upon; 
many of you would like to say something, and. all would 
like to hear you say something. Colonel Lambert, will you 


speak? 
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CoLoneL JoHn Lampert, Chicago: After hearing what 
you have just been telling us, there doesn’t seem to be much 
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else to do or say, except that I endorse every word that 
you have said. The American Iron and Steel Institute 
and the manutacturers of America will do their full duty. 
(Applause. ) 

Mr. Cuarence H. Howarp, St. Louis: I feel that the 
message President Gary has brought to us ought to sink deep 
into our hearts. I think he has put it before us in a way that 
will make us all soldiers, when we are called by President 
Wilson for any service that we can render this great nation, 
—the greatest nation on the face of the earth. It is for us, 
to bear the torch to help light the way for the balance of 
the world, and I know of no better work that has been done 
by our great President, Judge Gary, than in the wonderful 
message he has sent out, and in the splendid work that he 
has done from the beginning. I feel that we owe him, and 
we owe this Institute, and the world owes this Institute 
a great sense of gratitude for the wonderful manner in 
which they have handled their part of the problems brought 
about by this war. (Applause.) 

PRESIDENT Gary: Mr. Campbell, there are several look- 
ing at you as though they expected you to say something. 


Mr. JAMEs A. CAMPBELL, Youngstown: I would be glad 
to say something if I could only express my feelings. I feel 
there isn’t anything much worth while except this war, and 
that we people must make everybody in our communities 
feel that way, as tar as we can; that the matter of making 
money is of minor importance; that things not necessary to 
be done should be left undone; and that we should bend 
every energy to help win this war. (Applause.) 

PRESIDENT Gary: Can we have a word from Canada, 
Mr. Hobson? 


Mr. Roserr Hopson, Hamilton: Mr. President and 
Gentlemen: We used to call the people on this side of the line 
our ‘“‘American Cousins”. We no longer do that; we have 
a dearer name for them now, and that is “Brothers”. (Ap- 
plause.) We have admired the splendid energy that you 
have thrown into the war, so far as you have gone, but you 
are not really in it yet. When those horrible casualties 
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come along, then your interest will be intensified a thousand 
fold. In my little town, I can go along the street and meet 
man after man who has lost a son or a brother—I can meet 
many women who have lost their husbands. And then there 
are those who have been wounded, too. I tell you that 
fetches it right home to you. 

Personally, I am rather optimistic about the war, par- 
ticularly so after hearing the splendid address of Judge Gary. 
(Applause.) I believe that the war will be over by next 
spring, and if you want the reasons, you have them right 
in Judge Gary’s address. He has said that you may not 
get your casualty lists for some months. I think you will 
get them sooner than that. Iam sure you would all like to 
know, and I would like to know, how many American sol- 
diers are “over there’’; and yet we must all admire the mag- 
nificent silence of the press in not announcing the departure 
of the troops. I was in Halifax in August. Just a week 
before I got there, six transports left there with American 
troops. A week later there was another boat load from 
Montreal with American troops. There are numbers of 
American officers and American nurses on the streets in 
Halifax and Montreal, all on their way through. When I 
left Montreal for the Maritime Provinces, the train I was 
running on was divided into seven sections; the first section 
carried white people, and the others were Chinamen. There 
were practically seven thousand Chinamen going through 
Montreal to work behind the lines, and I tell you they have 
taxed the resources of Canada to supply rice to feed them! 
Gentlemen, I say to you from the bottom of my heart that 
Canada and Great Britain are truly grateful to you for com- 
ing to the assistance of the Allies at this important moment. 
(Hearty applause.) 

Presipent Gary: Gentlemen, I feel this is not time 
wasted. If anyone thinks it is, I will be glad to hear the 
suggestion, and I will observe it. I think we ought to hear 
from Mr. Butler, and Mr. Rogers, and Mr. Farrell, and 
some of the others before we get through. Where is Mr. 
Schwab? Out of the room temporarily? Well, when he 
comes back, we will hear from him. He couldn’t keep still! 
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If anyone has any doubt about how he feels, or whether 
he wants to talk, look around this room. Someone has 
planted the inspiration here. Mr. Butler? 


Mr. JosepH G. Butter, Jr., Youngstown: Mr. Presi- 
dent and Gentlemen: I didn’t expect to have to talk this 
morning. I am on the regular program to speak this after- 
noon, and on other occasions I have been drafted in the 
evening. But I will say a word that has come to my mind 
while sitting here. 

I read in a newspaper yesterday about Champ Clark 
criticising the American business men, and the financial 
interests of this country, for not subscribing to the Liberty 
Loan. I want to-tell you that I came pretty near swearing 
about it, too. It is an absolute libel on every man in this 
room. I can tell you a little of what we have done at home. 
Youngstown was put down for a quota of five million dollars. 
Two concerns there in which I have the honor to be in- 
terested—the Youngstown Sheet and Tube Company, of 
which Mr. James A. Campbell is president, and The Brier 
Hill Steel Company, of which Mr. W. A. Thomas is presi- 
dent—these two concerns alone subscribed an amount equal 
to Youngstown’s entire allotment. (Applause.) Youngs- 
town far exceeded her quota. For instance, a campaign 
was started among the employees of the Youngstown Sheet 
and Tube Company, and those men alone raised a million 
dollars, in addition to the five million. (Applause.) 

I am not criticising the government; I am criticising one 
man, and what he said was undoubtedly said for political 
reasons. It seems a shame that anyone in this country 
should be permitted to indulge in that sort of treasonable 
talk, and I enter a protest, which I hope the newspapers 
will circulate. 


Presipent Gary: I don’t hold any brief for Mr. Champ 
Clark, the Speaker of the House of Representatives, but I 
believe always in doing exact justice, as I see it. I know 
Mr. Clark very well, and I consider him a patriot. When 
the newspapers of New York City, as well as in other 
places, inspired perhaps, by money that comes from a 
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malicious source, characterize a body of men in New York 
City, or any other place, as financial derelicts, when they 
publish misrepresentation after misrepresentation concern- 
ing the disposition and the effort of patriotic financiers, is 
it to be wondered that a man, or a number of men through- 
out the country, should get a false impression? If Mr. Clark 
could go to New York, the financial center of the world at 
the present time, and go into the offices of the big bankers, 
or into their homes, and could know what work those men 
are doing, and what work their wives and sons and daugh- 
ters are doing to support and hold up the hands of the gov- 
ernment in this crisis, his opinion would be favorable. I 
don’t think we should pronounce judgment against a man 
until we are certain he has had full opportunity to know all 
the facts, and I say conscientiously, and from the bottom 
of my heart, that I believe Mr. Clark, whose son, I think, 
is in the army, to be a real patriot. 

Don’t suppose for a moment, either, that I am criticis- 
ing Mr. Butler. I subscribe to the sentiment of loyalty 
which he has expressed. We have no room in this country 
for disloyalty, or for disloyal men; and speaking to this 
Institute to-day I am particularly interested to know 
whether every man will really rise to the occasion so far as 
his own individual work and opportunities are concerned. 

I have said the Government must have steel and more 
steel. We are entitled to fair prices, and I believe if we do 
our part, if we live up to the representations which your 
committees have made, if we keep our mills running, pri- 
marily, for the benefit of the Government, and accept the 
prices tendered, even though we think they are unfair, that 
we will be treated properly. Certainly, I know, we will be 
doing our full duty. (Applause.) I am anxious to hear 
expressions concerning that part of the remarks which I 
made, not desiring for a moment to abridge the remarks 
which anyone would like to make, of a patriotic nature. 
As I said before, I don’t think, we are wasting time, gentle- 
men. Our efforts, as well as our minds, are engaged in 
considering this topic. 

Now, I am very sure you would like to hear from Mr. 
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Farrell. (Applause.) Mr. Farrell has two boys in this war. 
He is in no frame of mind to speak, but I am going to ask 
him to say a word. And I tell you, for him, that he is 
working night and day in trying to do his bit in providing 
steel to our Government, and he is doing everything else 
that can possibly be done to assist in carrying this war to a 
successfulissue. Mr. Farrell, will you say a word. (Applause.) 

Mr. Jas. A. Farrett, New York: Mr. President and 
Gentlemen of the American Iron and Steel Institute: 
America’s participation in this war has wrought great 
changes in all of the industries of the country, particularly 
the iron and steel industry. This is an economic war. You 
can send men to the front with guns and munitions, but we 
must produce the material to support them. It has been 
said that food will win the war. but the paramount neces- 
sities are ships to carry supplies and to maintain the action 
and activities of the men at the front. The program of the 
United States shipping board calls for the building of 
3,000,000 tons of carrying capacity over the next eighteen 
months. The program should call for 6,000,000 tons, be- 
cause in the opinion of men who are competent to speak on 
the question and who are familiar with the capacities and 
the requirements, 3,000,000 tons will maintain 700,000 of 
our men in Europe. I mention this because we are steel 
manufacturers, and because of the fact that the requirements 
for ship-building material alone have taxed the capacity of 
every plant in this country, whether large or small. 

This is a time when cherished customs and time-honored 
privileges must of necessity go by the board. The only 
thing that we can possibly think of at the present time is 
the war and the necessity of winning the war. It is the 
biggest thing that we must consider and the thing that 
must be accomplished next, as our honored President has 
said here to-day. If we lose, then we won’t be thinking 
very much as to whether we are going to get one price or 
another for our product. (Applause.) So that, it behooves 
us all to give our time and our attention to co-operation, 
because, after all, co-operation is what is necessary in all of 
the industries, and particularly in our iron and steel indus- 
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try. We must give our undivided attention in all of our 
industries to help one another and to help the Government 
in bringing this war to a successful conclusion. 

I would like to feel that the war will be over next spring, 
but my own opinion is that we are in for a long drawn-out 
struggle, in which we will eventually succeed, but it depends 
upon this country very largely, and upon the efforts of the 
men assembled in this room to furnish the steel that is 
necessary to do it. (Applause.) 


PRESIDENT Gary: I am going to call upon a gentleman 
who always tries to avoid making a speech, Mr. Rogers. 


Mr. Wituram A. Rogers, Buffalo: I think I voice the 
spirit of every one present when I say that we are glad there 
can go out from this room a document which will be so 
widely read as Judge Gary’s address, that presents so forci- 
bly and so greatly what the steel and iron men have been 
doing, and what is their spirit. I am glad, also, to feel that 
I have the right to represent another feeling here because 
as has been said of Mr. Farrell, my only two sons are in it, 
one to-day in Pershing’s Army in France, and the other in 
the officers’ training camp at Fort Niagara. (Applause.) 
So that, I would like to say that the steel men are sending 
their sons freely and extensively, as far as they have them 
old enough, to battle in the front lines across the seas. 
And, if you ask a pledge of what we will do, I think I can 
also say for this body of men, Mr. President, that they will 
do everything in their power to help the Government or to 
help any part or department of it, to win this war. (Ap- 
plause.) If there are any who will not—and I can hardly 
think there will be any such—they will be recognized, and 
they will be left in such a position that democracy will be 
unpleasant for them. (Applause.) 


Presipent Gary: Mr. Schwab has to speak everywhere. 
It is a little unfair to call on him just now, immediately on 
his return to this room, but we would not be satisfied if he 
didn’t say a word on the war and the disposition of the 
steel people to do what they can in furnishing steel or money 
or anything else. Mr. Schwab. (Applause.) 
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Mr. Cuas. M. Scowas, New York: Mr. President and 
Gentlemen of the Iron and Steel Institute: I welcome this 
opportunity if for no other purpose than to add my quota 
of praise to the most admirable address that our President 
has ever given, at this, the Cincinnati meeting. I know 
that Judge Gary devoted very little time to this address, 
because he came on with me,—prepared the most of it while 
on the way, in the car, and I felt that it was the natural 
out-pourings of his own faith and his own heart that made 
the paper so valuable and so clear and so patriotic. (Ap- 
plause.) 


It is needless for me to reiterate what I am sure the other 
gentlemen have said during my temporary absence from 
the room with reference to patriotism, and the intention 
of the American Iron and Steel manufacturers to lend their 
all to this great effort in our country. Speaking for my own 
company, I can say to-day that of our 80,000 employees, 
and of our six hundred millions of contracts on our books, 
ninety per cent of the whole is for the United States 
government. (Applause.) I want to say that with all the 
energy, with all the talent that the organization of my 
Company has developed in the years gone by for their own 
individual profit and the advancement of themselves and 
their stockholders, that their efforts for the advancement 
and protection of their country have been re-doubled. 
(Applause.) 


I feel very proud and very happy that fortune should 
have placed in my way the direction and chief ownership 
of a firm that at a time like this of great national crisis, is 
such a valuable asset. And, much as I like money, because 
I am always in debt, always striving to get out of debt— 
and as I said to my friend, Mr. Schmidlapp in Cincinnati, 
this morning, I have never been as heavily in debt as I am 
to-day—but much as I desire to be out of debt, much more 
do I desire that the future shall know that I have been con- 
nected with a company manufacturing iron and steel that 
has lent ninety per cent of its capital and efforts to the pro- 
tection of its country. (Applause.) 
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And, what I have said of the interest with which I am 
identified can be said with equal emphasis of the interests 
of all the other steel manufacturers in this country, from 
the great steel corporation represented by our eminent Presi- 
dent, clear on down to the very smallest one. (Applause.) 

I want to diverge just a moment at this point to say that 

-in our conferences at Washington, I have never seen any- 
thing so ably, so diplomatically, and so consistently con- 
ducted for the benefit of the iron trade, in general, and to 
the disadvantage of the corporation, than Judge Gary con- 
ducted for you, the iron and steel people of the Unted States, | 
in Washington. He was the spokesman for us all, and he 
left us in a position that reflects credit upon the trade and 
we know that the people in Washington think far more of 
the iron and steel trade now than they ever have before. 
The disposition to be fair, the disposition to make sacrifices, 
and the disposition, above all, to show the people who rule 
the affairs of our country, that it was the intention of the 
iron and steel interests to do their part, and more than 
part, was made manifest by the masterly manner in which 
Judge Gary, and the gentlemen who assisted him, conducted 
the whole operation and he deserves the thanks of every 
man engaged in the trade. (Applause.) 

One word more with reference to the Liberty Loan and 
with reference to the furnishing of the finances for the con- 
ducting of this great war. I subscribed both times, and 
subscribed liberally, but this time, I don’t mind saying that 
I had to borrow every dollar that I subscribed. I don’t 
know when I am going to pay it back! (Laughter.) I am 
not worrying about it, either. (Laughter).) The banks 
can do that! (Laughter.) I have borrowed so much, well, 
it is very well illustrated by a story, or, an incident, rather, 
that happened when I went to Mr. Krech of the Equitable 
Trust in New York, recently, to borrow some more money. 
The other day when I came to take up some of the new stock 
issued by the Bethlehem Steel Company, I had to borrow 
a lot of money, and I went to all the banks in New York. 
I didn’t go to see any one, I went to all the banks in New 

- York. There is no man happier in borrowing money than 
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I am! (Laughter.) Well, I said to Mr. Krech,—and the 
Equitable Trust is a pretty big bank,—“I want to know 
how much money I can get from you.” He said, “How 
much do you want?” “All you can give me,” I answered. 
“Well,” said Mr. Krech, “specify how much you want.” 
I named a pretty large amount. He shook his head and 
said, ‘“You know you have already borrowed $2,000,000 
here.”’ I said, “Oh! Hell, I had forgotten all about that!” 
(Laughter.) I am glad that in this serious moment, there 
is still the good American laugh and humor left in all the 
people of the iron and steel interest. Mr. Carnegie used 
to say that a man never gave his best effort to anything if 
he didn’t do it in a jolly frame of mind and in a good dis- 
position. We seem to have entered this meeting at a crisis 
in our world’s history, in a good frame of mind and ina 
jolly disposition. Let’s make the meeting a memorable 
one in this the City of Cincinnati and the great State of 
Ohio. Let’s just take one more hitch in our trousers, 
whether it be in the production of steel or in the contribu- 
tion of money to this, our great, glorious country, that has 
made us all what we are. (Hearty applause.) 


Presipent Gary: I suppose there are others here who 
would like to speak and I will give you the opportunity. 
We would like to hear from you if we have to keep our con- 
vention going until banquet time. These speeches are 
splendid. (Pause.) If there are no other volunteers, I am 
going to make bold to ask everyone here who will furnish, 
so far as his influence goes, every pound of steel that he 
can produce and which the Government needs, to stand on 
his feet. (All stood.) It is unanimous. (Applause.) 
When this Institute was organized, I didn’t believe I would 
ever have the feeling of exaltation and of pride in the In- 
stitute, and in being associated with its members, that I 
have experienced this morning. (Applause.) 

Now, we must come back to the program. “Cincinnati 
and Its Industries,”’ by Mr. Daniel B. Meacham, Partner, 
Rogers, Brown & Company. Mr. Meacham. (Applause.) 


CINCINNATI AND ITS INDUSTRIES 


DanrIeEL B. MpacHamM 


Partner, Rogers, Brown & Company, Cincinnati, Ohio 


Mr. President and Gentlemen: Cincinnati greets you 
most cordially. We appreciate the honor conferred on us 
by the presence of this Institute, with the attendance of 
men so distinguished in the world of iron and steel. 

Your patriotic support of the Government and your un- 
tiring, self-sacrificing efforts in assisting to prepare for and 
prosecute the war are well known. You are recognized as 
leaders in the humanitarian movements which are designed 
to improve the living conditions of your employees and to 
bring about a closer relation between capital and labor. Not- 
withstanding the many difficult problems facing you during 
these unparalleled times, we hope you will all remain tomor- 
row, and allow us to offer you a day of social entertainment. 

The topic assigned to me is “Cincinnati and its Indus- 
tries.” 

Every city has its individuality and its characteristics 
seem to be perpetuated. In a book entitled ‘‘Cincinnati in 
1841,” by Chas. Cist, is the following: 


‘The whole mechanic interest here has long since discovered 
that if they meant to supply this market with what formerly came 
from the eastern cities, it would not do simply to make as good 
work, for the weight of prejudice and fashion was against them, 
and unless they could show an article which was manifestly of. 
better materials, more neatly or more strongly put together and 
finished in a higher degree, they felt it was impossible for them to 
overcome the force of the current. We then made it a settled 
principle at all hazards and sacrifices to drive out the eastern 
article. We knew that we had as good or better materials; that 
the right kind of workmen could be got, and as long as we met our 
expenses we must for so desirable an object wait for our profits 
until we could carry our point. The best workmen were accord- 
ingly engaged and brought out at high wages, and every effort 
made to instruct our apprentices on the latest improved patterns 
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and models, and in the course of a few years by the time our boys 
became journeymen, or went into business for themselves, we 
accomplished our purpose, and there is now not $5.00 worth of 
work brought out here where $1,000.00 was imported ten years 
ago. The whole competition here is who can make the best piece 
of goods, not who will make the cheapest one. 


The determination in 1841 to make only the best has 
been consistently adhered to by our manufacturers, and that 
is the reason why Cincinnati products are famous through- 
out the world. 

Cincinnati occupies about 72 square miles, with a popu- 
lation of 410,000. Including the contiguous cities on both 
sides of the river, the population of this industrial district 
is about 600,000. The United States census of 1910 showed 
that 79 per cent. of the people were native Americans, which 
was a greater proportion than that of any other large city 
in the United States. In 1910 male aliens over 21 years 
of age formed only 2,8; per cent. of the population. 

The principal products of manufacture are: Machine 
tools, soap, rolling mill products, clothing, boots and shoes, 
printing and publishing, slaughtering and packing, furniture, 
lumber products, leather, sheet metal, special machinery, 
printing inks, chemicals, wood-working machinery and 
women’s clothing. 

A distinctive and unique feature of Cincinnati is its wide 
variety of substantial industries. According to the United 
States census of 1914, in this industrial district there were 
2,623 manufacturing establishments, and these included 92 
of the 264 industries recognized by the census. This divers- 
ity of industries is an exceedingly valuable asset to a city, 
and gives it advantages over one that is dominated by a 
single line. 

The National Social Unit Organization made a careful 
and widespread survey and selected Cincinnati as the most 
typical American City and one in which the citizens of all 
nationalities and beliefs worked in best accord for social 
betterment, and its first experimental station is established 
here. Our people have a firm conviction that the real suc- 
cess of an industrial city rests chiefly on a well educated, 
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self-respecting working population. Many agencies are 
operating efficiently to bring about the results desired. 

I could tell you of the historic past of our city and of its 
varied industries and achievements; of its place in the musical 
world; of its colleges and conservatories of music with thou- 
sands of students from the Great South and South-west; of 
its unexcelled Symphony Orchestra and its Music Festival, 
which was the pioneer of those now held in various cities. 
Regarding these Musical Festivals the highest authority 
writes: 


They have beyond question exerted a more powerful influence 
for musical culture than any other institution of their kind. 


Our Zoological Garden is said to be the best in the 
country. 

Our Exposition was the forerunner of the one held in 
Philadelphia in 1876, which had our Director in charge. Our 
Art School has started on their careers many of the most 
noted American artists. Our city owns a railroad, a profit- 
able asset, which it had the foresight and sagacity to build 
to open up the South. It has a great municipal University, 
with thousands of students, which has introduced vocational 
methods now being extensively copied. Our new general 
hospital is one of the largest and best in the world. 

The Cincinnati Water Works demonstrated to other river 
cities the possibility of eradicating that awiul scourge, 
typhoid fever. 

The verdicts of all the International Exhibitions, 
evidenced by the highest prizes during thirty years, are 
proofs that the Rookwood Pottery products are unrivaled. 

I could emphasize the beauties of our residential sections 
and our 2,500 acres of parks, but some of these we expect 
to show you tomorrow. 

An address like this is occasionally a vehicle carrying a 
heavy burden of statistics, but our Committee has guarded 
against too great a tax on your patience by presenting to each 
member a copy of ‘‘The Citizens’ Book,” which contains a 
series of carefully prepared articles by well qualified writers, 
covering the various functions of our City’s life. It is used 
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by all our Public School teachers, and is, I think, an example 
in an educational line that other cities would do well to fol- 
low. Please read it and take it home to your children, so 
that the rising generation also may know more about the 
“Queen City.” Allow me to call especial attention to its 
introduction: 

This is a book for the citizen; for the citizen who would know 
what his city was, what it is, and how it became so; for the citizen 
who wants his city to grow better, who has ideals for its improve- 
ment, or who is seeking for such ideals; for the citizen who is 
willing to work with others to help make Cincinnati a community 
which contributes the greatest possible good to each of its members. 


I would like to say a personal word in order that our 
efforts may be appreciated. It has not been our intention 
to make our visitors here to-day dissatisfied with the cities 
in which they are, unfortunately, compelled to live. I pur- 
posely omitted hundreds of striking points that would con- 
vince you, that not only, as a place of business but as the 
ideal city in this country in which to live, Cincinnati is the 
place. (Applause.) 


Sometimes I hear things said when I am traveling. A 
while ago, I was on a sleeper, and I heard two men in the 
rear discussing the merits of American cities, and one fellow 
said with a great tone of disgust in his voice, that he would 
rather live in Pittsburgh, even, than to live in Cincinnati! 
(Laughter.) People do come here—I am not saying this 
for publication, but I am telling you this confidentially— 
and say that Cincinnati is slow or ultra-conservative. Some 
of those men who come from places where the horn of self- 
congratulation is being sounded in their ears all the time, 
are in a position that.reminds me of a story I have heard: 

A friend of mine had a colored chauffeur, who went up 
Gilbert Avenue one day with his cut-out open, making a 
great deal of noise, and he was arrested for speeding and 
taken down to the station. Of course, he had to explain 
to his employer, and his explanation was like this,—“Law, 
now, Mr. Blank, that cop didn’t know the difference between 
noise and speed!” (Laughter.) Now, here in Cincinnati, 
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if we don’t make much noise, we are getting ahead and we 
are holding our advance, and we think that our progress is 
safe and sane. 


In closing we again thank you for coming, and we hope 
that when you depart you will carry away many pleasant 
recollections. (Applause.) 


PRESIDENT Gary: Informal discussion under the five 
minute rule. (After a pause.) If there is no discussion 
we will go on to the next paper, “Recent Installations of 
Large Electric Motors in Rolling Mills,” by Mr. Samuel 5. 
Wales, Electrical Engineer, Carnegie Steel Company. Mr. 
Wales. (Applause.) 


MODERN ELECTRIC MOTORS IN STEEL MILLS 


SamuEL S. WALES 
Electrical Engineer, Carnegie Steel Company, Pittsburgh, Pa. 


In writing this paper, no attempt has been made to 
treat the subject technically or comment on detail design, 
as during the last eighteen months the scientific socie- 
ties have given a great deal of attention to that side of the 
subject. There still seems to be a doubt among some 
members of the iron and steel industry as to the advisa- 
bility of installing the motor in place of the steam en- 
gine or hydraulic cylinders, and I will attempt to briefly 
cite the steps leading up to the present wide-spread use of 
electric power in mills and the conditions which now exist 
and which call imperatively for its adoption wherever 
possible. 


EARLY DIFFICULTIES 


In the early 90’s, the electric motor made its entrance 
into the steel works. At this time it was waging a doubt- 
ful combat for street railway supremacy with the cable 
and the mule, and many articles were being written prov- 
ing that it was not as well fitted for the work as either of its 
competitors, which, at the time, was probably right. 

The first use of the motor in steel mills was on detached 
machines, capable of independent movement from a fixed 
base, replacing the rope .and shaft drives for traveling 
cranes, as all other machinery could be easily handled by 
older methods. This innovation was quickly followed, 
however, by its use on feed and transfer tables between 
roll trains and on charging and drawing machinery at re- 
heating furnaces. Those early developments were made 
with such apparatus as the double reduction and single 
reduction street railway motors which were entirely un- 
enclosed, and the first totally, enclosed types which had 
sufficient stray field to make sparkless commutation an 
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impossibility. It is a great monument to the courage and 
confidence of all concerned that the electrification of steel 
works ever proceeded beyond this point, as at this time 
nothing could be seen ahead but trouble and delay. 

About 1893, a new steel company was organized, and 
through the confidence of its projectors in the extreme 
flexibility of electric power and its ultimate reliability, it 
was made absolutely dependent on the electric motor in 
every department, even to the primary water supply for 
the whole plant. 

Although the motor was the most convenient source of 
mechanical power ever used in the steel works, it was as 
yet unadapted to this special service. It had not yet reached 
any degree of standardization, but was just dividing itself 
into classes and into manufacturers’ types of each class, 
while the mills were endeavoring to make certain standards 
of their own to adapt the railway motor to mill service, 
which was found to be much the more severe of the two. 
Indefinite increase in size to save the motor from damage 
did not accomplish this object, but developed the radical 
difference between it and the steam engine it displaced, 
its enormous overload capacity resulting in the destruc- 
tion of parts of the mechanism driven by the motor. 

A vast distance separated the designing departments 
of the Electric companies and the operating electrical men 
in ‘the mill, and it was necessary for some of the mill elec- 
tricians to take the stand that it was preferabie to have 
special designs for mill work than to be obliged to rebuild 
the street railway motors, when received from manufac- 
turers, to fit mill work. In this they were met half-way by 
the sales departments of two or three of the largest manu- 
facturers of electric apparatus, who brought the two fac- 
tions together and laid the foundation of the modern mill 
motor. 


Tue PRoBLEM OF CONTINUITY OF OPERATION 


The basic requirement for a mill motor is constant © 
service, as in case of failure of even one of the auxiliary 
units, the whole mill is stopped. This called for a more 
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rugged mechanical design throughout than the street car 
motor. Definite temperature limits were found necessary 
and embodied in all specifications sent out, as motors were 
at first sold on a temperature guarantee of as high as 100 
degrees C on full load run. 

Realizing the impossibility of absolutely continuous 
operation, the next consideration was to reduce the time 
lost by failure to a minimum. To accomplish this, it was 
very early discovered that the motors should be so con- 
structed that the damaged parts, or the entire motor, could 
be readily replaced and no repairs attempted in the mill, and 
very careful attention to details was required to reach the 
present high standard which makes the modern mill motor 
the most convenient and dependable tool ever placed at the 
disposal of the engineer, as it is to-day. 


Scopr oF Extectrric Moror Servicer 


The electric motor has been applied to every class of 
machinery used in the production and finishing of steel, 
although only very recently has any one plant used electric 
power throughout. 

At the blast furnace, electric power is now almost ex- 
clusively used in new construction, and is replacing steam 
and hydraulic power in existing plants, wherever the changes 
required are not so radical as to make the first cost pro- 
hibitive. The automatic skip hoist, the ore bridge and 
transfer cars are all so familiar as to need no description. 


In the steel producing departments, cranes, charging 
machines, transfer cars, etc., are too common to attract 
notice, though some of the later applications, where the 
electric motor has replaced the hydraulie cylinder, such 
as ingot stripping, lifting furnace doors and tipping metal 
mixers and tilting furnaces, may still be of interest. 

It is in the rolling mill, however, where the ruling spirit 
is mechanical power rather than metallurgical reactions, 
that the electric developments have naturally been most 
spectacular. From the early beginnings on cranes and 
charging machines, the motor now drives everything, in- 
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cluding the screw-downs and manipulator, applications 
which were long and stubbornly contested by the steam 
engine and the hydraulic cylinder. One of the later achieve- 
ments of the electric motor is the direct operation of a large 
billet shear, abandoning the use of the usual heavy fly 
wheel and clutch, and starting the motor from rest for each 
cut. This shear has a maximum stroke of 8 inches and 
the entire apparatus reaches full speed while the shear 
knife is traveling 34 of an inch. 


Matin Miu Drives 


Having become successfully established for all the detail 
operations in the steel mill, the next natural step was to the 
main mill drive, which had always been the ultimate goal of 
both the mill electrical engineer and the manufacturer of 
electrical equipment. While the same flexibility and lack | 
of reciprocating parts recommended it, several engineering 
drawbacks retarded the development for large units fully as 
much as the first cost of the motor itself. 

Behind the motor was the power station, which was 
operated by the same general type of prime mover as that 
which the mill motor displaced, and although larger units 
could be used‘ and shorter piping provided, still the engine 
troubles were really only transferred from the mill to the 
power house. 

The gas engine, with its multiplication of comparatively 
small units and high first cost, although adopted at several 
plants to generate current for mill operation, did not seem 
to be the proper solution. 

It would appear then that the greatest incentive to this 
development was the production of the large capacity, highly 
efficient steam turbine generator, followed by the increased 
size and efficiency of boiler units, which allows the delivery 
to the mill pinions, through the medium of the electric motor, 
of a mechanical horse-power at an expenditure of as low as 
10 Ibs. of steam per hour. 

Since having an economical means of producing large 
amounts of electric power, the application of the motor to 
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main mill drives has been taken up vigorously, and great 
progress has been made. 


Types oF Mitt Motors 


The main mill drive motor is automatically divided into 
several types, by the class of mill to be operated, such as 
constant speed non-reversing mills for plates, billets, struc- 
tural shapes, etc., where the product is sufficiently uniform 
to have one most efficient running speed; variable speed non- 
reversing mills, for wide ranges of products, such as merchant 
bar mills; and reversing mills, for blooms, slabs and univer- 
sal plates. 

The straight A-C induction motor is recommended by 
common consent by all the large manufacturing companies 
for the non-reversing constant speed mills, and as the sim- 
plest machine that will accomplish a given end is always the 
best, there is no criticism to be made on this choice. 

For the variable speed non-reversing mills, there is con- 
siderable divergence as to the method of producing the 
changes in speed, i.e., The Kraemer System, in which the 
regulating apparatus is mechanically connected to and at 
times supplying part of the mechanical torque to the rolls, 
by means of the regulating current, and which can be de- 
signed to operate either above or below, but not at synchro- 
nous speed, and The Sherbius System, in which the regu- 
lating apparatus is mechanically separated from the main 
motor, returning its surplus power to the line, and which 
can be run at any point below, through and above synchro- 
nous speed. 


For many mills where only small ranges of speed change 
are required, either of the above systems should be equally 
satisfactory, though it would seem preferable to do all the 
driving with one motor rather than supply 5 per cent. or 10 
per cent. of the mechanical power through the shaft of the 
regulating motor, as is the practice in The Kraemer System. 
Where wide ranges of speed are called for and the motor may 
be required to operate at or near synchronous speed, the 
Sherbius System would appear to be the most adaptable, for 
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with the Kraemer System there will always be a region vary- 
ing from 2 per cent. to 5 per cent. on each side of synchro- 
nism where the motor is unstable. 

For the reversing mill, all are agreed on the fly-wheel 
motor generator set (the Ilinger System), but some differ- 
ence of opinion is still apparent as to the main motor, 
whether compound or shunt wound. It is somewhat difficult 


_to reason out the advantage of the compound winding on a 


motor for this service. It appears doubtful if there is suffi- 
cient time when the ingot enters the rolls, and the shock is 
thrown back on the motor, for the compounding current to 
overcome the reluctance of the magnetic circuit of the 
machine so as to have any appreciable effect in cushioning 
the shock. It is quite apparent, however, that in later 
passes, after the piece is well in the rolls, and the motor is 
called upon for power and speed, that the compounding will | 
come into full action with a consequent decrease in speed, 
and a reduction in the tonnage output of the mill. 

It must of course be thoroughly understood that this 
compound winding is entirely independent of the inter poles 
and the main pole-face windings, which are universally used 
by builders of large reversing motors for securing sparkless 
commutation by controlling the distribution and density of 
the magnet field of the motor. 

There is some difference of opinion as to the proper basis 
for rating these large motors, which is the cause of much 
trouble and annoyance to engineers and purchasers, as it is 
difficult to arrive at a comparative basis as to price and 
capacity. One manufacturer may rate his machine as the 
maximum output based on its greatest ampere-carrying 
capacity with sparkless commutation, which may be three 
or four times the normal mill rating based on 35 degrees rise 
in temperature of any part of the machine. Another may 
rate on a definite temperature rise. In the absence of a 
definite basis of comparison, the purchaser is thrown back 
on the competitive manufacturer’s guarantee that, regard- 
less of ratings, their machine will do the work. When 
handled in this way, all specifications drawn up, and pre- 
liminary engineering work done by the purchaser are wasted. 
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An injustice may thus be done a company bidding on the 
size of apparatus asked for, but who could have possibly 
given a lower price on the size finally purchased, and the 
purchaser may buy something which, while adequate for 
past practice, may not have the margin desired or intended 
in the original plan for future developments. 

On all auxiliary mill motors, modern practice is to guar- 
antee a maximum temperature rise of 35 or 40 degrees C. 
for a continuous full-load run, and it would seem that if such 
a standard is considered a necessary basis of safety after 
twenty years of mill electrical engineering, we should not 
abandon all precedent, for a manufacturer’s performance 
guarantee, which must be more or less intangible and cannot 
be measured. The best and most faithfully kept manufac- 
turer’s guarantee does not and cannot reimburse a mill owner 
for loss of time and tonnage while a mistake is being made 
good, and the mill electrical engineer is not true to his 
responsibilities if he allows any modification of what expe- 
rience has dictated as the line of safety, and it is to be hoped 
that all manufacturing companies and purchasers will be 
able to reach some equitable agreement on this vital detail. 


Cost or EQuIPMENT 


Although frequently stated offhand that the cost of 
equipment for electrical drives, especially for Reversing Mills, 
is so far in excess of the cost for steam as to offset any saving 
in operating cost that may be shown, the statement does not 
appear to be borne out by a close analysis of the subject. 
For the straight running mills, the comparison of first cost 
of equipment may be less favorable to the electric drive than 
with the Reversing Mill. 

With thesteam drive, the boiler house must be located quite 
near the mill to avoid long steam lines, which often involving 
costly engineering details, does not tend to concentrate the 
plant. If condensing engines are used, the large amount of 
water required may have to be carried for a considerable 
distance to the engine. All of this is avoided with the Elec- 
tric Drive, as the power station and boilers may be located 
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at the most convenient place, not necessarily inside the plant, 
where fuel and water can be supplied at a minimum cost. 

The large reserve in boiler capacity which must be pro- 
vided to take care of the peak loads in an all-steam plant, 
will in most cases over-balance the first cost of the electric 
equipment. Even with the best arrangement of boiler 
houses and their complete interconnection, they must be in 
effect very widely separated when compared with the com- 
pact unit representing an electric power plant. 

In most cases it will be found that from three to four 
times the boiler capacity will be required for the same out- 
put with an all-steam equipment than with a completely 
electric-driven plant, the comparative first cost of which 
can be readily appreciated. An all-steam plant could be 
cited which could operate an electric power station four and 
a half times its total power requirements with the steam it 
now consumes. 

In many cases, on non-reversing mills, 1,500 to 2,000 
pounds of steam are required per finished ton for average 
sizes of structural shapes which, if reduced to K.W. on the 
high basis of 15 pounds per K.W. hour, would represent 100 
to 133 K.W. per ton against a probable figure of 30 to 35 
K.W. per ton for a similar electrically-driven mill. In the 
above figures, the peak loads have not been considered, as 
in both cases they will be passed back to the boiler plant, 
the figures given representing the total power used for at 
least a week’s run. . 

On reversing mills, the actual consumption of steam with 
electric drive will probably be about half of the equivalent 
steam drive, but in this case the peak load must be taken 
into consideration, as it may represent from four to five times 
the normal power required and in the case of the steam- 
reversing engine, it must be absorbed by the boiler. With 
the electric drive, this shock is almost entirely taken up by 
the motor generator fly-wheel set which is interposed be- 
tween the line and the main motor so that on an average 
only one-seventh of the peak load is thrown back on the 
boiler plant. 

Where a saving of three-fourths of the coal used for power 
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generation can be shown, the substitution of electric power 
for steam becomes as much an economic necessity as the use 
of the by-product coke oven. 


Costs OF OPERATION 


The comparison of actual money costs in the operation 
of electric motor with other methods is difficult and more 
or less unsatisfactory on account of the differences in cost 
of power, work’s organization and accounting systems, so 
that all comparisons here are made on a basis of kilowatt 
hours per ton of product. Even this is only approximate 
as the applications of electric power vary in different plants 
and the finished product, sizes of ingots, drafts used, tem- 
perature and composition of steel rolled all enter into the 
main Roll problem. However, some approximate figures 
have been arrived at which are given below, although 
probably subject to further modification as more data 
becomes available. 


Kilowatt hours, per ton of pig iron produced........ 10.25 
Kilowatt hours, per ton of Open Hearth steel produced 4.15 


In the rolling mills, the diversity is so great as to make 
anything like accurate estimating equivalents practically 
impossible but the following will give some idea of what 
to expect, although they are not directly comparable. 


NON-REVERSING Miuis, ELectric Drive 


: Main Rolls 
Raw Material Finished Material K.W. hrs. per ton 
he oo hy 30-pound Rail 60 
OF exe 314" to 8” angles 33 
ad ee ae Standard Rail 46 
Po Vela Spr ie 4’ x 4” 31 


Reversing Miuts, Evectric Drive 
202 x 201 6Y abit 25.5 


207 x. 207 de of ois 17.0 
Lat x 20" 4” x 4" 26.0 
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As the mill requirements can be readily determined, 
these figures are only indications and each problem should 
be the subject of special calculation. 


HIsTORICAL 


The first large installation of electric motors was made 
at Edgar Thomson Works in 1905, for rolling light rails, 
where power equal to 3,000 kilowatt was generated and 
transmitted for a short distance only at 250 Volts D. C., 
the equipment being in perfect operating condition to-day. 
The latest installation was at Homestead Steel Works on 
a 110 inch Plate Mill, where a 25 Cycle alternating cur- 
rent equivalent to 3,000 kilowatt is transmitted at least 
three miles at 6,600 Volts. This mill was started October 
15th of this year, less than six months after breaking ground, 
the electric drive being finished in five months from placing 
of the order. 

Between these two dates, there have been installed in 
the United States, 170 non-reversing rolling mill drives of 
over 1,000 horse-power capacity. 

The first large reversing equipment using the Ilinger 
System in this country was installed at Illinois Steel Com- 
pany in 1907, after which only two equipments were built 
in the following ten years. The rapid development of this 
class of equipment began in 1916, for there are on record 
fifteen plants from 8,000 to 15,000 horse-power maximum 
rating, operating or to be installed during 1917, and up to 
date five equipments from 9,000 to 19,000 horse-power for 
1918 delivery. 

It would therefore appear that the electric motor has 
proved itself to be wholly reliable, extremely adaptable, 
not excessive in first cost, and very economical to operate, 
and there should be no question as to its general adoption. 
(Applause.) 


Presipent Gary: Discussion, by Mr. Wilfred Sykes, 
Electrical Engineer, Westinghouse Electric & Manufactur- 
ing Company. 
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DIscUSsSION BY WILFRED SYKES 
Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 


Mr. Wales’ paper is an interesting review of the position 
of the electric motor in the steel mills of today. The very 
rapid development in the use of electricity within the last 
few years, which has made the motor driven mill so common 
often obscures the fact that the development is only of 
comparative recent date. 

Mr. Wales has touched upon the reversing mill drive 
and it might be of interest to review the development of this 
type of mill drive. The first electrically driven reversing 
mill was installed in Austria in the summer of 1906 and put 
in operation the same year. This mill was located at the 
Hildegradehutte and was a combined blooming and struc- 
tural mill. The motor consisted of three units and developed 
a maximum of 10,000 H.P. The successful operation of this 
installation from the beginning stimulated very greatly the 
demand for electrically driven reversing mills in Europe, 
and in the succeeding years, quite a number of installations 
were made. At the beginning of the War, there were about 
fifty (50) reversing mills in Europe. In the United States, 
we were working on the same problem independently, with- 
out knowledge of what was being done in Europe, and in the 
beginning of 1907 the installation of the reversing, 30 
foot universal plate mill at South Works of the Illinois Steel 
Company, Chicago, was completed. 


Some Recent INSTALLATIONS 


This installation being completed within a few months 
of the starting of the first installation in Europe, afforded 
an interesting comparison, and in general it can be stated 
that both installations fulfilled the estimates of their de- 
signers. The Illinois Steel installation differed in a number 
of details from the Hildegradehutte plant, but the scheme 
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adopted was identically the same and the difference was 
more in details of construction than in principle. In the 
United States the steel business underwent a period of de- 
pression, so that no new installations were considered for 
several years. In 1909 the Algoma Steel Company decided 
to install a new blooming mill and adopt electric drive. 
This installation was not completed, however, until 1911, 
and for several reasons was not the success that might have 
been desired. In 1912 the Steel Company of Canada at 
Hamilton, Ont., decided to build a new mill, part of which 
equipment was to be a 34-inch blooming mill. After a 
considerable investigation of the question of power supply, 
cost of operation, first cost, etc., it was decided that the 
mill would be driven electrically. This installation was put 
into operation in March, 1913, and was operating entirely 
successfully at the time when the steel industry felt the 
need of an increase in blooming mill capacity. I believe it 
is no exaggeration to state that it was the successful opera- 
tion of the mill of the Steel Company of Canada that made 
possible the rapid development of the electrically driven 
reversing mill in the United States from 1913 to date. This 
installation was the one with which the older practice was 
compared and the obvious advantages of the electrically 
driven mill were readily appreciated. After an investiga- 
tion of the Steel Company of Canada’s mill, the Bethlehem 
Steel Company ordered an equipment for their 35-inch 
blooming mill at their Lehigh plant. Somewhat later, the 
Central Steel Co., of Massillon followed the same procedure 
and theirs was the first electrically driven blooming mill 
to be put in operation in the United States. Since that date, 
the data that has been available from these installations 
has been of such a conclusive nature that I don’t believe 
any stream driven reversing mills have been installed. 

There are, of course, a great many details of construc- 
tion that have been given very careful thought which have 
aided greatly in the successful development of this type of 
equipment. As a preliminary to the design of these equip- 
ments, a careful study was made of mill operating condi- 
tions, so as to obtain the viewpoint of the mill operators. 
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In the period from 1907 to 1912, we made many investiga- 
tions of mill characteristics with the idea that when the 
time came to make such an installation we would at least 
understand what was necessary from the mill standpoint. 
It was our opinion that we should utilize the characteristics 
of the electrical equipment to the best advantage and not 
attempt to only duplicate the characteristics of the steam 
engine. In other words, we should study the requirements 
of the mill and see in what way the characteristics of the 
electrical equipment could be best adapted to the work. 
It is very necessary that this distinction should be kept in 
mind in considering the development of electrically driven 
mills as the motor is handled quite differently from an 
engine. ; 


WINDING THE REVERSING Motor 


Mr. Wales has mentioned the fact that there seems to 
be a difference of opinion regarding the type of winding of 
the reversing motor. His questions on this subject can per- 
haps best be answered by a review of our experience. The 
first reversing mill at Hildegradehutte had the equivalent 
of a compound winding which was used so as to increase the 
stability of the electrical equipment and at the same time 
to dampen the shocks that might be thrown on the mill 
during rolling. It might be claimed that no characteristics 
of the electric motor could affect the shock thrown on the 
mill equipment. I do not think this is true, as it is obvious 
that if there is introduced a certain element of flexibility 
which will enable the mill to give way slightly before the 
shock of metal entering the rolls, that it will be easier on 
the equipment that if you had a motor that independent 
of the load would continue to drive the mill at the same 
speed. The question of stability is one that is closely asso- 
ciated with the controlling system used. With machines 
designed to change their speed rapidly, as they must be for 
this work, there is a tendency for the current to change very 
rapidly with any sudden or unskilled operation of the 
equipment. With a shunt motor, this characteristic is at 
times decidedly embarrassing, and is very. marked in some 
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installations. A compound machine inherently, without 
the intervention of any controlling device, tends to dampen 
such rapid changes of current. These very rapid fluctua- 
tions cause sparking, due to the rate of change of current 
being such that the magnetic flux due to the compensating 
windings cannot follow the current change, and also are 
liable to cause severe flashing due to the swings exceeding 
the commutating limits of the machines. The first installa- 
tion at Illinois Steel on plate mill, had shunt wound motors 
and the operation was such that when the equipment for the 
blooming mill of the Steel Co., of Canada was built, shunt 
wound machines were adopted. A very careful study was 
made of the Steel Co., of Canada’s installation to deter- 
mine how its characteristics matched the mill requirements, 
and it was found that in the hands of unskilled and careless 
operators the,shunt machine was apparently liable to cause 
more trouble in the way of commutation difficulties and 
also by the opening of the circuit breakers, thereby delay- 
ing the mill, than had been experienced in some of the 
European installations with which I was familiar. There 
was also lacking the flexibility which we felt. could be ob- 
tained and which would be desirable. The study of the 
test records indicated that the compound machine would 
probably give less trouble and would be better suited for 
our operating conditions, although somewhat more expen- 
sive to build, consequently the reversing motor for the 
Bethlehem Steel Co. was designed as a compound machine, 
and a study of the operation of the two plants, with a 
knowledge of all the facts, I believe warrants the change. 
Since that time all the installations with which I have been 
connected have had compound wound motors. This point 
is not of vital importance, as either shunt or compound 
machines will operate satisfactorily, the difference being 
that the compound machine from a general operating stand- 
point, will probably give less trouble and will cause fewer 
delays due to circuit breakers opening, and will be easier 
on the mill than the shunt machine, and we therefore con- 
sider it an improvement made after we had built and operated 
shunt wound motors. 
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THe Ratinc or Morors 


The next point raised by Mr. Wales refers to the rating 
of these motors. It is common practice to rate electrical 
machinery by the load it will carry continuously with a 
certain temperature rise in the windings. There are classes 
of motors, however, that are rated on the load they can 
carry for short periods with a certain temperature rise, or 
without distress, such machines being used for hoists, 
tables, screwdowns, manipulators, etc., in steel mills, and 
in other industries where the capacity to carry a load of 
short duration is of more importance than the continuous 
rating which may be never utilized. Experience here and 
abroad backed up by a considerable number of tests made 
in different plants, shows that the reversing mill motor has 
its design fixed by its capacity to care for the very high 
momentary loads that it has to carry during some. of the 
rolling operations and that the heating capacity is seldom a 
factor, in fact the heating capacity can be sacrificed to a 
certain degree if the machine can be improved from a 
standpoint of electrical or mechanical design. The peak 
load capacity fixes the dimensions of the machines and the 
natural relation that exists gives a heating capacity in ex- 
cess of that required if an ordinary construction is used. 
In installations which I have been associated, the heat- 
ing capacity has been deliberately sacrificed to improve 
the mechanical design of the machines, as we have found 
that even then we had an ample margin for the operation 
of the mill, and the temperature of the windings was not the 
limiting feature, but we have never found that we had more 
peak load capacity than could be utilized after an operator 
found out the capabilities of the equipment. We have 
therefore always rated our equipment on its capacity to 
carry peak loads for a short period, such as met with in 
reversing mills, as this is a measure of the machines to per- 
form rolling mill work. To rate a machine on its continu- 
ous capacity while an indication of its ability to perform 
certain test conditions, is of no value as an indication of its 
capacity to drive a reversing mill. It would be a simple 


MODERN ELECTRIC MOTORS IN STEEL MILLS—SYKES 265 


matter and would cheapen the construction to increase the 
continuous rating of our reversing motors at least 50 per 
cent. using the same physical dimensions, but as our ex- 
perience over a period of many years indicates that it is 
not necessary, we believe that it is better engineering to 
balance the electrical and mechanical design making the 
motor which has such severe mechanical stresses to with- 
stand as strong as possible. In the case of the generators 
where the mechanical stresses are only those due to the 
electrical loads, ordinary constructional practice is followed 
and in general the heating capacity which however cannot 
- be utilized, is at least 50 per cent. above that of the motor, 
the design being fixed by the peak loads that must be carried. 

At various times, there has been a question in the minds 
of mill engineers as to the methods of connecting motors 
to the mills. In the early stages of the development, the 
motors were directly connected but this required large and 
expensive machines, some characteristics of which were not 
altogether desirable from an electrical standpoint. Since 
the development of the machine cut herringbone gear and 
its successful application to rolling mill work, ample experl- 
ence has been gained to show that the question of gearing 
from an engineering standpoint presents no serious prob- 
lem, and it is thoroughly reliable. This has enabled us to 
use higher speed motors, thereby obtaining better per- 
formance and lower costs. 

We have felt that the electrical engineer would have 
to assume the responsibility for the proper design not only 
of the motors used for driving the mills, but also of the 
methods of connecting the motors to the mills, the proper 
design of flywheel and the best type of control, as all these 
factors must be combined to make a successful installation. 
It has therefore been our practice to either supply or make 
recommendations for the whole installation, and the uni- 
formly successful results obtained justifies the belief that 
this practice has aided materially in the successful develop- 
ment of the electric drive for rolling mills. I do not believe 
the same results could have been obtained if the manu- 
facturers of electrical machinery had not made such studies 
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of mill conditions as to enable them to design the complete 
drive, and that there would have been a considerable per- 
centage of mis-applications. (Applause.) 


PRESIDENT Gary: Further discussion by Mr. K. A. 
Pauley, in the absence of Mr. Rushmore. 


MODERN ELECTRIC MOTORS IN STEEL MILLS 


Discussion By K. A. PAULEY 


Power and Mining Engineering Department, General Electric Company, 
Schenectady, New York 


It is safe to say that the resources of few, if any, of the 
industries of this country have been more severely over- 
taxed than those of the steel industry. The mills have 
been called upon to deliver their maximum output and in 
many cases under most exacting specifications. Extensive 
additions to existing mills as well as the building of entirely 
new works have been necessary to at all keep pace with the 
ever-increasing demands for increased tonnage. In this 
rapid growth electricity has played a very important part 
in every branch of the industry, but perhaps no where to 
so great an extent as in the rolling mills, and we are indebted 
to Mr. Wales for his very timely resumé of the early history 
of the application of electric power in the rolling mill and 
the present status of some of the problems of main roll 
electrification. 

In discussing Mr. Wales’ paper I wish to refer first to the 
question of variable speed drives. Both the Kramer and the 
Scherbius systems have their respective fields of application 
and the choice between the two can only be made after due 
consideration of the special conditions affecting the problem. 
However, in general, because of the greater first cost of the 
Kramer system, the instability of the main motor near 
synchronism with this system, and the consequent lack of 
control over this range—a difficulty not experienced with 
the Scherbius system, the difficulty if not the impossibility 
of obtaining power factor correction with the Kramer 
system although readily obtainable with the Scherbius 
system together with the possibility frequently with the 
Scherbius system of operating the rolls at the speed 
required for a large part of the production at an efficiency 
much higher than is possible with the Kramer system have 
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led to the almost universal adoption of the Scherbius system 
of control for the variable speed operation of main rolls. 

With reference to the question of compound versus 
shunt motors for driving reversing mills, I certainly agree 
with Mr. Wales, that compounding the roll motor in no way 
relieves the mill or motor of the mechanical shocks. When 
the ingot hits the rolls the roll motors slow down until the 
combined work delivered by the motor armatures in slowing 
down and the torque developed by these motors is sufficient 
to carry the steel through the rolls. The stored energy 
in the armature acts instantly and delivers the initial blow, 
whether the motor is shunt or compound wound. 

Compounding reduces the overloads on the electrical 
equipment but does so at the expense of production as it 
slows down the rolls while the piece is being rolled. We 
must appreciate that rolling mill conditions are extremely 
severe, take the ‘‘bull by the horns” and design equipment to 
withstand the overloads and mechanical vibrations incident 
to rolling, and if this is done there will be no need for com- 
pounding the roll motors. 

The third and last point which I wish to discuss is that 
of the rating of rolling mill motors. Motors should be rated 
by their continuous capacities, which is a measure of their 
ability to produce tonnage, and by their maximum over- 
load capacity, which is a measure of their ability to with- 
stand the high momentary overloads of the individual 
passes, and no rolling mill equipment is properly defined 
without the specification of these capacities. Altogether 
too much emphasis has been placed on the maximum 
capacity, and any such rating for these motors which in- 
cludes only the maximum horse power without a time or 
speed qualification is not only contrary to the recommenda- 
tions of the American Institute of Electrical Engineers, but 
extremely misleading and flexible, and no purchaser is safe 
in assuming that specifying the maximum horse power at 
any given speed, or series of speeds, alone protects him 
against obtaining an equipment inadequate to meet his re- 
quirements. For this reason we have always insisted on 
giving, for various speeds, the continuous ratings of our 
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reversing mill equipments, together with their every ingot 
maximum capacities and emergency overload capacities 
to take care of unusual peak loads, and it is very gratifying 
to us to find that most of the engineers of the larger steel 
companies appreciate the importance of doing this and 
insist on curves giving the continuous, as well as the maxi- 
mum load capacities in purchasing their equipments. (Ap- 
plause.) 


PRESIDENT Gary: “Iron and Steel Scrap,” by Mr. W. 
Vernon Phillips, of the Perry Buxton Doane Company, of 
Philadelphia. Mr. Phillips. 


IRON AND STEEL SCRAP 


W. VERNON PHILLIPS 
The Perry Buxton Doane Company, Philadelphia, Pa. 


I have been asked to address you on a subject which 
Mr. Farrell tells me has never before been put before you, 
namely, Iron and Steel Scrap, and I feel very fortunate in 
having the opportunity to tread on virgin ground. The 
subject, however, is such a broad one that I can only touch 
upon certain features, but I hope it will leave the way open 
for further and more scientific discussions, which I am sure 
will be both interesting and helpful to both the producer 
and consumer. 

For the present my purpose shall be to acquaint you 
with the great importance of this too lightly regarded busi- 
ness—we can not call it an industry, though it is fast ap- 
proaching that stage. 


IMPORTANCE OF THE BUSINESS 


But first let me point out its importance as a business. 
For instance, it is second only to pig iron in point of ton- 
nage. The total consumption of iron and steel scrap in the 
year 1916, over and above that made by the consumer, 
was in excess of 12,000,000 tons, exclusive of cast iron 
scrap and material used for chemical and other unusual 
purposes, also exclusive of the large tonnage of borings and 
turnings used on the blast furnaces, all of which would make 
an additional 2 to 5 million tons, but we are without figures, 
or the present opportunity to secure figures, on this tonnage; 
so we will confine our consideration for the present to the 
12,114,000 tons consumed in 1916, which represents 9,646,617 
tons of iron and steel scrap melted in open-hearth basic 
and acid furnaces including a small tonnage which was used 
in electric furnaces. Of the balance, approximately 2,000,000 
tons was worked in rolling mills by the various methods 
employed, namely, busheling, puddling, piling and direct 
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rolling into bar iron and soft steel, while over 600,000 tons 
was converted by mills rolling old rails down to lighter 
sections, to angles, to concrete bars and including axles, 
shafting, ete., rolled to steel bars. 

During the present year the increased open-hearth 
capacity will probably have called for at least 2,000,000 
tons more scrap than in 1916, in fact, due to the inability 
of pig iron to keep up with the demand, such enormous 
calls were made on the scrap business that prices were 
advanced nearly 100 per cent. ‘However, this had the 
desired effect and scrap was brought to the consumer from 
the remotest parts of the country and including many 
points out of the country, so that the price quickly receded 
with the satisfied demand. 

As I said before, we have no means of accurately es- 
timating the tonnage, but from the figures available, we 
can safely say that during 1917 there will be consumed 
over 15,000,000 tons of all grades of iron and steel scrap, 
valued at about $400,000,000, in fact, many of you will 
probably be surprised to learn that there are single com- 
panies doing an annual business of over $50,000,000 and a 
great many whose turnover exceeds $10,000,000. 

You will see by now that my prime object is to impress 
you with the importance of this business, for the simple 
reason that it has been so hopelessly misunderstood and it 
was not until the United States entered the War and began 
to take serious stock of itself that the subject was con- 
sidered of sufficient importance to be recognized. As an 
illustration, when the Sub-committee on iron and steel 
scrap was appointed in connection with the Council of 
Defense, one paper seriously remarked that even the hum- 
ble scrap dealer was to be called on for help. 


ConsuMPTION OF IRON AND STEEL SCRAP 


From recent compilation of figures, we gather the fol- 
lowing information: 

Eliminating Foundry, Malleable, Forge and Alloyed Pig 
Iron, we show the following production available for use, 
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which apparently requires a minimum of twelve million 
tons of wrought iron and steel scrap to keep the mills oper- 
ating at their 1916 capacity. In these figures we do not 
take into account the fact that blast furnaces are now using 
large tonnages of material which formerly went into open 
hearth furnaces, such as borings, turnings, etc., and are 
thus reducing the available supply for open hearth practice 
to that extent. Nor have we taken into consideration any 
cast scrap used by foundries, as we feel this may be dealt 
with separately. 


1916 
PRODUCTION 
Basic: Open Hearth -Ingatsi oie. tine) ees eae 30,238,978 Tons 
Beasetner Steel Ingots..t3-0 se cee: Soe ee ee 10,916,248 “ 
Plectric Steal Ingotacc nd yurnaouts Stoke ee ee 126,048 “ 
sLOiall Ara tevaest cavers ei teraiet a eee aioe ee ee 41,281,274 Tons 
PRODUCTION 
Basic and Bessemer Pig Iron Produced......... 32,106,544 
Basic and Bessemer Pig Iron Imported......... 135,349 
32,241,893 
Less-Pig Tron’ Bxported jarcos. sates ee 607,236 
—>——— $1,632,657 Tens 
Outside Steel Scrap Consumed... ...............cceecee. 9,646,617 “ 
Rolled elon ted. ult» teloun ae tte ore oe eee 1,822,571 “ 
Rails ‘Re-rolled to: Railans:\ ci Goce eee eens 144,826 “ 
Rails, Axles, Shafting, etc., Re-rolled to Bars.............. 500,000 “ * 
12,114,014 Tons 
porap Expirted.:: 5. <<ca2sacea, tomes cee 212,675 Tons 
Serap-Importeds i. ssctuen eens eee 116,939 « 
96,636 


Total Consumption of Wrought Iron and Steel Scrap... 12,210,650 Tons 


With the exception of the figure marked (*) all tonnages 
used are taken from the American Iron and Steel Institute 
and Government records and we believe are dependable, 
though the figures on the export of scrap we know to be 
very much under the actual amount. 

In addition to the consumption above shown, there is a 
large tonnage going into various manufactories not con- 
sumers heretofore, such as borings and turnings for chemical 
purposes, adjuncts to munition plants and die manufac- 
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turers, besides the large quantity of scrap which is being 
reclaimed and utilized in place of new material owing to 
the fact that it is very difficult to obtain new equipment 
such as plates, shapes, relaying rails, etc. We assume this 
would represent a minimum of three hundred and fifty 
thousand tons additional. 


THE SouRCcES OF SUPPLY 


There is also an erroneous impression regarding the 
source of iron and steel scrap and it is likely that no half 
a dozen men in the industry would figure the same way, 
but it is the opinion of authoritative judges that 25 per cent. 
of all the iron and steel scrap is produced by the railroads, 
40 per cent. by the industrial plants in the form of new crop 
ends, structural crops, ship plate, stampings, turnings and 
borings, the other 35 per cent. is shipped by scrap yards 
of which probably one-half consists of railroad and indus- 
trial scrap sent to the yards to be sheared and prepared, 
leaving 15 per cent. to 20 per cent. which is collected by 
the junk dealers. But while the collection of old agricul- 
tural house and city scrap represents a comparatively small 
portion of the entire production, it is at the present time a 
most important part, as that is the only source which can 
be increased. The railroads are producing less, due to 
labor conditions; industrial plants can only produce scrap 
in proportion to the amount of the steel they receive; 
while all scrap which comes from replacements is smaller 
in volume, due to the great difficulty in replacing machinery 
or equipment of any kind. Besides, we are shipping mil- 
lions and millions of tons of our steel out of the country, 
from which we are getting no scrap and will get no scrap; 
and, in addition, the trade is being called upon to ship 
thousands of tons of scrap itself. Italy in particular, has 
been starving for steel scrap, and there has already been 
shipped out over half a million tons. The Government 
has taken a hand in this, as it will in many ways, to regu- 
late this business during the War; but if the War keeps 
up long we shall soon reach a point where iron and steel 
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scrap will become a vital matter, and I want to use this 
opportunity to impress all of you with the importance of 
regarding this subject seriously. 


THE VALUE OF SCRAP 


The value of iron and steel scrap is in exact proportion 
to the value of material it replaces. Thus No. 1 steel scrap 
is based on basic pig iron and over the last fifteen years has 
sold at approximately 10 per cent. less than the delivered 
price of pig iron at Pittsburgh. In all other sections the 
percentage below pig iron has been greater, due to the in- 
creased cost of delivering pig iron and the fact that Pitts- 
burgh is usually the highest market for steel scrap, it being 
the largest consumer and a relatively smaller producer. 
All other grades of steel scrap down to light turnings are 
worth their relative value to No. 1 steel scrap; but scrap 
does not always bring its intrinsic value as it is entirely 
based on supply and demand. Steel scrap has frequently 
sold above basic pig iron, though not in the last few years, 
and there has usually been sufficient scrap to keep it well 
below its parity. Thus we come back to the same point 
that scrap is worth only the price that it will bring. It has 
no manufacturing cost basis. 


Tue NEED OF THE DEALER IN Scrap 


You. are all either consumers or producers of scrap. 
There are millions of producers and hundreds of consumers, 
who are, in turn, served by thousands of dealers. The hun- 
dreds have always used this great advantage to discourage 
and discredit the thousands by the very simple and though 
probably innocent expedient of buying something they 
want but something the dealer can not always deliver. 
This is at the root of all the so-called dishonesty in the 
scrap business. In normal time the competition is very 
severe and the scrap dealers go beyond their own powers 
in their efforts to please the buyer. 

Scrap is not produced, it is a by-product or a discard 
of something and it can rarely conform to specifications 
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calling for strict sizes, weights, shapes and characters, es- 
pecially under existing circumstances, when the stock piles 
of the country have been depleted, with labor scarce and 
unwilling, and with shipping facilities so limited. 
. The greatest good a buyer can do to-day is to buy what 
the dealer or producer has to sell, rather than to buy some- 
thing which he has to try to get out and get. 
Scrap has no value without a demand. For instance, 
when I was in the tin plate manufacturing business about 
twenty years ago, we were always at a loss to know what 
to do with our tin plate clippings or what is known as tin 
snap, and we paid money to have it hauled to the dump. 
Within a few years, Dr. Goldschmidt discovered a method 
of detinning, producing chloride of tin and oxide of tin and 
removing 97 per cent. of the metal, leaving the residue of 
steel sufficiently free from tin to be used in the open hearth 
furnace, the black sheet trimmings left. being hydraulically 
compressed. The detinning business has greatly expanded; 
tin scrap became a commodity and ever since has had a 
market value. 


HELPING THE GOVERNMENT 


The larger dealers in the iron and steel scrap business 
met immediately after the declaration of War and formed 
an association known as the American Board of Scrap Iron 
Dealers, for the sole and specific purpose of furnishing the 
Government with help and information. Up to the present 
time the Sub-committee of the American Iron and Steel 
Institute has been co-operating with the various govern- 
mental boards and commissions; but now that the plans 
are to be put into actual operation, the American Board of 
Scrap Iron Dealers is about to take up the work of estab- 
lishing and maintaining bureaus for the purpose of assist- 
ing in that most serious of questions, transportation, work- 
ing in harmony with the American Railway Association, 
and also for the purpose of eliminating in so far as possible 
the question of rejection, and I speak for them in asking 
the heartiest co-operation of all the consumers. Do not 
reject unless you have to. Do not reject for technicalities. 
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Do not reject because the price has declined, but when you 
find what is known as a doctored car (for the information 
of the uninitiated, a doctored car contains good scrap on 
top and poor scrap underneath) do not take it under any 
circumstances, and if possible, do not let anybody else 
take it; have it returned to the shipper and report him 
to the bureau. There are men in the business who give 
it a bad name and this is a good time to get rid of all bad 
men. 


SomME INTERESTING FEATURES OF THE SCRAP BusINESs 


I have been talking in a purely elementary manner. 
I have not touched on the grades, classes and specifications 
nor on the peculiar nature of this most interesting business. 
It is unlike any other large business. The competition is 
to buy not to sell. There are a hundred different kinds of 
iron and steel scrap, and possibly a hundred different 
users. It is the business of a scrap dealer to know what 
each mill uses and wants and what each producer makes. 
People often ask why the seller does not buy back the scrap 
from his own steel; but only in rare cases can he use it in 
the form it is made, and even then some other user needs 
it more than he does and is willing to pay a higher price. 
There is a use for every kind of scrap made; and while 
economists are making this wonderful discovery, it has long 
been known to the scrap dealer and there is no such thing 
as waste to-day. 

The successful scrap dealer must not only know his 
own business but that of each of his consumers, and the 
better he is informed the better he can serve them. He has 
yards all over the country to-day that are really manu- 
facturing plants representing millions of dollars of invest- 
ment in land, buildings, shears, drops, cranes, presses, 
locomotives, magnets, etc., many of these yards represent- 
ing an outlay of’ several hundred thousand dollars each. 
These yards are steadily growing and they will soon be 
supplying 50 per cent. of the Scrap requirements of the 
country. The old idea of storing scrap and selling on a high 
market has disappeared, at least for the present. The un- 
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prepared scrap comes in at one end, so to speak, goes 
through its various operations and goes out the other end 
prepared and ready for -the charging box, rolling mill or 
foundry, as the case may be. hee 

I fear I have tired many of you, but the subject is such 
an endless one that I fear it must wait for a future time 
when it may be discussed under its various headings. I 
would like to tell of the wonderful, yet unorganized, system 
by which this great volume of material reaches its mar- 
kets, of the methods of financing in which many dealers 
virtually act as bankers, of the short selling and long buy- 
ing, and of many amusing incidents in connection with the 
ignorant, small dealer’s efforts to market his material, also 
of the methods employed in the scrap business abroad, par- 
ticularly in England, and Germany, where scrap has be- 
come of such prime importance as a result of the War, but 
I fear that I have already overstepped my privilege and 
must thank you for the interest you have shown in this 
rather general description. | (Applause.) 


PRrEsIpENT Gary: This important branch of the industry 
has a very intelligent and worthy representative in Mr. 
Phillips. 


After some announcements by the Secretary, the Insti- 
tute adjourned until 1:30 P. M. 


JOSEPH G. BUTLER, Jr. 


AFTERNOON SESSION 


PRESIDENT Gary: Gentlemen, you are to have the very 
great pleasure of listening to an interesting paper by our 
old and much beloved friend, Mr. Joseph G. Butler, Jr. 
He has prepared this paper with a good deal of care and after 
considerable study. The paper, as originally prepared by 
him, was a pretty long one, but no longer than the subject 
necessitated. A part of this address has been temporarily 
emasculated. The address will be published in full in the 
Year Book. I have no doubt, during the half hour that 
we have finally decided we must give him, Mr. Butler will 
comprehensively cover the situation. His paper is entitled, 
“Fifty Years of Iron and Steel.” The first five of those 
years, Mr. Butler writes from information he has gathered 
from the books and from the older people of his neighbor- 
hood. The other forty-five years he has gathered from 
experience, commencing very soon after his birth! (Laugh- 
ter.) I have very great pleasure, not to introduce, but to 
announce, a distinguished citizen, Mr. Joseph G. Butler, 
Jr. (Applause.) 


Mr. Josep G. Butter, Jr.: After that introduction, 
I am afraid your expectations have been raised a little too 
high. As Judge Gary has said, this paper has been cut in 
two, so that it will really be twenty-five years of iron and 
steel, instead of fifty. But I am very glad to see so many 
here. I was told this morning that I was going to compete 
with the horse races this afternoon and for that reason it is 
particularly gratifying to see so many and I appreciate it 
very much. I don’t like the idea of reading, but I will have 
to do it. I generally like to get up and talk, just as Mr. 
Schwab does, but I am going to read this to you, and I am 
going to see that I get my half hour, too! (Laughter.) 


Present Gary: The time has commenced to run! 
(Laughter.) 


JAMES WARD 


With William Ward and Thomas Russell, He Built at Niles 
in 1842, the First Rolling Mill in the State of Ohio 


FIFTY YEARS OF IRON AND STEEL 


JosEPH G. BUTLER, JR. 


Youngstown, Ohio 


In honoring me with a place on this program, the 
Committee evidently regarded half a century as long 
enough for any man to be actively engaged in the iron and 
steel industries. As a matter of fact my experience in 
them covers a period of sixty years, for I became shipping 
clerk and assistant manager at the iron rolling mill of 
James Ward & Company, Niles, Ohio, in 1857, after hav-- 
ing spent three years as a clerk in the store connected with 
that enterprise, during which time I added to my accom- 
plishments the musical art of speaking Welsh and also 
acquired the ambition to become an ironmaster. 

The first use of iron in Egypt has been traced back to 
the ninth century B.C. and in China to about two thousand 
years B.C. The use of native iron in the form of meteorites 
traces back to remote antiquity. The weapons made from 
these were obtained, like flint implements, by chipping. It 
is interesting to remember that recent investigations have 
shown that the iron in many meteorites is a sort of natural 
steel. While the use of iron has thus extended over a 
period of more than three thousand years, most of the im- 
provements in its manufacture and its use have occurred 
within my lifetime. Measured by man’s conquest of the 
forces of nature, my life covers more than half of human 
history. 

My sixty years of active business life cover the greatest 
progress the world has ever known. They have brought 
forth so many startling discoveries, so many striking inven- 
tions, so many achievements enriching and broadening 
human life, that merely to mention all of these would be a 
tedious task. Most of these were the work of American 
genius. They are the fruits of individual liberty and the 
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An Eminent English Metallurgical Engineer and Writer 
Author of “The Chemical Phenomena of Iron 
Smelting.” Father of Sir Hugh Bell 
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just reward for individual effort first known to the world 
after our forefathers had established freedom in enduring 
form upon this continent. The mere contemplation of this 
progress should serve to remind us of our obligations at this 
time, when civilization is turning the sharpest corner in its 
history and when the right of men to self-government and 
self-development is threatened as it has never been threat- 
ened before. 


A Gutmpss or Srxty Years AGo 


Sixty years ago there was no such thing as the steel 
business in America. The trifling production of “blister” 
steel, amounting to a few thousand tons per year, was not 
worthy of that designation. But the iron business had 
already laid the foundations of its future greatness. And 
this in spite of the fact that we had then comparatively no 
ores, no efficient fuel, no adequate machinery and very little 
of the practical and scientific knowledge so widely diffused 
to-day. 

When I entered the iron business, we made iron without 
eoke—a task resembling that of the Hebrews who were 
compelled to make bricks without straw. We had what 
would now be considered no ore, for the chief supply was 
derived from an occasional pocket in the hills or gathered 
“from swamps or the beds of creeks. We had no furnace 
tops, no blast stoves, no hot blast as we know it now, no 
metallurgists, and, in the light of the present experience, 
no markets. We knew nothing of the value of gas, natu- 
ral or manufactured, a fuel indispensable in the manu- 
facture of iron and steel in large quantities. But we did 
have grit and energy, the determination to do our best, 
and the same pride in doing things that we have now. 

There were some compensations, of course. The pay- 
rolls were not so large and we were not troubled with a 
shortage of cars to move our product. I recently came 
across a statement issued by the superintendent of the 
Ward furnace, operated under lease at Youngstown, about 
the time of my entrance into the iron business. It reads as 
follows: 


WILLIAM KELLY 


Original Discoverer of the Pneumatic Process 
Tron into Steel 


for Converting . 
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Youngstown, Ohio, August 25, 1853. 
Messrs. JAMES WARD & CoMPANY, 


Gents. 
Below you have the furnace proceeds for last week: 
Chgs. Coal Ore Lime Metal Casting 


Aug. 13 90 400 480 160 7% 
“14 84 400 480 160 ff 
“15 87 400 480 160 7% 
. et 400 480 160 61% 
: 8 400 480 160 i 
“ols 84 400 480 160 514 3,300 
mere te, 81 400 480 160 6% 1,500 
597 118% 143 48 AT 4,300 


Our next payroll will amount to something like $200. We 
ought to have at least $20 in cash. Yours, etc., etc. 


JAMES CocHRAN, Superintendent. 


The payroll referred to was for one month. The cash 
was needed to give some of the men a little money for 
some special purpose. As a rule, they were paid in store 
goods. Among some other furnace records of those days I 
have seen an entry reading: 


“Paid James Dobson six dollars to git married.” 


At some of the furnaces in that locality it was the cus- 
tom to give the men a dollar in cash at Christmas and the 
Fourth of July. At other times they got along without any 
money. From all of which it will be seen that many things, 
among them getting married and running a blast furnace, 
were done with less capital than at the present time. 

There was at that time no thought of making steel at the 
ordinary iron works. The equipment consisted of one or 
more small heating furnaces, one or two trains of rolls, 
perhaps a forge fire or two, a few puddling furnaces and 
occasionally some machinery for making cut nails. The 
product was usually either simply pig iron or merchant 
bars, a commodity which, by the way, has not changed 
its name in the whole 250 years since iron was first formed 
by forging into that shape. 
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Tue ‘‘BrsseMER”’ Process Becins AGE OF STEEL 


The steel business in America was really born when 
the Bessemer process came into use here, which was not 
until about 1864. The idea of removing carbon and silicon 
from blast furnace iron in this way was undoubtedly first 
conceived by an American, although he failed to develop 
the machinery for its use and, as a consequence, reaped 
very little benefit from it. When William Kelly, who first 
decarburized iron by means of an air blast in a furnace 
he had erected for that purpose at Eddyville, Ky., about 
1850, came to file his claim for a patent in 1856 he found 
that Henry Bessemer had filed similar claims and been 
eranted patents a few days previously. Kelly had worked 
for years on his scheme, which was identical in principle, 
but he had not yet made it a commercial success and did 
not attempt to make steel in that manner. Nevertheless, 
the fact that he was the first to use the pneumatic process 
was not disputed and he was granted an interference as 
against the Bessemer patent. 

I recall distinctly a visit made by this man to Niles about 
1854, while I was a member of the Ward family, being em- 
ployed in the Ward store. He came there to enlist the 
interest of James Ward, then regarded as an authority on 
the iron question, in behalf of his experiments, and was a 
guest at the Ward table on several occasions. How far 
he succeeded in his errand may be judged by the fact that 
Mr. Ward said after he left that he was crazy. 


OTHER ImporTANT DISCOVERIES AND INVENTIONS 


The invention of the Bessemer process, or rather its 
perfection and development, is generally regarded as the 
longest single step in the march of progress that has brought 
the iron and steel industries to their present stage, but there 
are other discoveries that seem to me even more important. 
We cannot make steel without iron, and therefore of even 
more moment than. this invention were such things as the 
discovery of the Lake Superior ore ranges, the invention 
of the furnace top, the use of coke and ts economical 
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manufacture, the development of high blast temperatures 
and, especially in view of its recent rapid adoption, the 
development of the Siemens-Martin open-hearth furnace. 

All of the various steps in these improvements have 
been made during the time in which I was greatly in- 
terested in them, and it has been my pleasure and privilege 
to follow them closely and to know something of the trials 
and disappointments undergone by men who conceived 
and brought them to perfection, or rather to their present 
state—for it is entirely probable that future generations 
will continue the work with the same zest and at least part 
of the success that has attended it so far. 

As has been stated, I met Mr. Kelly when he was trying 
to make his great discovery a practical success. I saw 
him on a number of occasions later, when he was working 
to unravel the skein of litigation that tied up the Bessemer 
process and prevented its adoption in this country until 
ten years after it was patented here. I can recall the an- 
nouncement in the technical journals of that day of the dis- 
covery by Robert Mushet, a Scotchman, that spiegeleisen 
would recarburize iron blown in a converter and thus 
produce steel. We did not know of this in America for some 
time after Mushet’s patents were granted in England, 
which was in the latter part of 1856. Up to that time Kelly 
did not suspect that he had found a new way to make 
steel and had urged his process on iron manufacturers 
only as a cheap and rapid method of purifying iron for 
rolling mills, claiming that it would take the place of pud- 
dling—something, by the way, it has never done. 


DEVELOPMENT oF THE HoT BLAST 


Likewise I was privileged to watch every step in the 
development of the hot blast. At the Ward furnace at 
Niles, and in other furnaces in the Valley, the blast was 
heated by passing it through cast iron pipes. These pipes 
lasted but a short time. Their renewal and replacement 
kept the local foundries busy and interfered seriously with 
continuous operation. We had what we called a hot blast, 
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but it was really only warm in comparison with modern 
practice. The furnacemen tested its temperature with 
lead and zinc, strips of which were inserted at the point 
where it entered the furnace. If the blast melted lead it 
was not quite hot enough, and if it melted zinc it was too 
hot, so we believed, and would burn the iron. Between 
the melting point of lead and zinc, as we now know, there 
is a very considerable difference, so that our wind varied 
about as much in temperature as it did in pressure. If you 
reflect that the blast in those days was blown usually by 
an engine that had been worn out on a Mississippi River 
steamboat, and that when the engine broke down it was 
the usual thing for the men about a furnace to operate the 
walking beam by ‘‘man power,” you will have some light on 
the strength and steadiness of the hot blast of that day. 

It was about 1868 that the Player hot blast stove was 
brought from England to this country. It was a decided 
improvement. This. stove introduced an innovation in 
being located on the ground instead of at the tunnel-head. 
The first stove to employ the regenerative principle was 
the Whitwell stove. This was lined with fire-brick, also 
a new idea. Both it and the Player stoves immediately 
increased the output of furnaces and made larger stacks 
possible, and reduced the quantity of fuel used per ton of 
iron made, but it was many years before they supplanted 
the old Thomas stoves at many American furnaces. 


Tue Use or FurRNACE Gas INTRODUCED 
HerrE BY GERMANS 


The use of furnace gas for heating the blast in this 
country we owe to the Germans, the first effort to bring these 
gases down and burn them under stoves and boilers in 
America having been made about 1850 by C. E. Detmold, 
a German engineer residing in New York. The new plan 
cost a good deal of money and for that reason was slowly 
adopted. We did not get to it in Ohio for some years after 
it was used in the east. I recall very distinctly the first 
furnace top installed at Youngstown. It was thought highly 
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dangerous by the workmen, and there was at first some dif- 
fieulty in getting them to work around the stack. 

With the use of better stoves and the introduction of 
more powerful blowing engines, furnaces began to grow in 
size and more attention was paid to their lines. It was 
realized that much improvement could be made in the out- 
put, and progress in this direction was rapid. By 1875 it 
was known that blast furnaces could be operated success- 
fully up to 80 feet in height, and, with coke for fuel and 
proper equipment for blowing and heating the blast, could 
be made to yield much larger product than had been ex- 
pected up to that time. But it was not until about 1880 
that one of these larger furnaces reached an output much 
above 100 tons per day. This was the Isabella, located at 
Etna, near Pittsburg. During three years (1881, 1882 and 
1883), this furnace produced an average of 1,090 tons per 
week—the best ever done by a blast furnace up to that time 
in this or any other country. 


Otp Stacks WovuLD SEEM PICTURESQUE 


To those who have had experience only with the pres- 
ent day blast furnace and modern furnace practice, it is 
impossible to portray the conditions surrounding our in- 
dustry at the time when I first became interested in it. 
The old stack of those days, with its equipment, would 
be picturesque in the extreme if it could be set up in the 
vicinity of a modern steel works. The stack was usually 
about 35 feet in height and built of masonry, lined on the 
inside with a poor quality of fire-brick. It was square in 
section, on the outside, the bottom being about 24 feet 
each way and the top somewhat smaller, this depending 
on the ideas of the man who designed it. The stack was 
usually located against a bluff, the double purpose being 
to make construction cheaper by using the hill to reinforce 
one side and to enable a patient mule to perform the func- 
tions of a skip hoist by dragging the ore to the top of the 
hill. A short bridge connected the stockhouse with the 
top and the material charged was wheeled from this point 
and dumped in at the open top. 
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Only one or two tuyeres were used, and these were often 
on the same side of the stack, next to the blowing engine. 
In front was the sand bed, into which the iron was run, and 
to one side the space reserved for roasting the ores. No 
water-cooling devices were used except at the tuyeres and 
the opening in front. It was a very small proposition 
compared with what we are used to at this time, but was, 
nevertheless, a source of general public interest and re- 
garded with considerable awe by the uninitiated. 

I can recall the first furnace in our district whose builders 
had nerve to locate it away from a hill. They used a hoist- 
ing device in which a tank filled with water raised the 
platform on which two wheelbarrows loaded with ore had 
been placed. When the barrows were dumped they were 
wheeled back on the platform, the water was let out of the 
tank at the other end of the rope, and they came down 
to be refilled. 

The blowing engines were of the crudest type and had 
but little power. There was then no method of gauging 
the pressure accurately and this was one of the cares of the 
- furnace boss. He was expected also to know when the fur- 
nace was ready to cast, the proper color of the iron, and a 
great many other things. As a rule he did know these 
things better than might be expected, and these old fur- 
naces made good iron even if they did not make much of it. 

Even this type of furnace was a great improvement over 
those in use in that locality forty years earlier, for they 
used the “‘trompe”’ or water blast, which was, you may be 
sure, somewhat removed from the Gayley Dry Blast. This 
was a contrivance by which a waterfall was made to carry 
air into a box, compressing it in the top, from which it was 
carried to the furnace through a small pipe. 


EarLy Errorts TO SOLVE THE TRANSPORTATION PROBLEM 


It is a curious circumstance that the first furnace erected 
by the Carnegie Steel Company was one torn down at 
Escanaba and taken to Pittsburgh. It had been erected in 
Michigan to be near the ore fields, but its owners found that 
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the problems of transportation could not be solved in that 
way alone. 

Scattered all over the Eastern States can be found the 
ruins of once ambitious efforts to make iron cheaply by 
locating furnaces close to the ore. Some of the most pathetic 
failures, however, were furnaces placed, as their builders 
believed, close to both ore and fuel, and even to transporta- 
tion. In the Juniata Valley and the Allegheny Mountains 
are many of these monuments to the realization that the 
problems of transportation are of great importance in the 
iron industry. These old stacks, built to defy the ravages 
of time, were placed where ore had been found and where 
wood was abundant for the making of charcoal. Most of 
them were built after the construction of the Pennsylvania 
Canal and the Old Portage Railroad, both huge enter- 
prises for their day. But the canal has disappeared, the 
famous old railroad is nothing but a memory, and these 
hollow structures of stone remain as mute witnesses of the 
fallibility of human calculations and the certainty of that 
change which is the seed of all progress and which is con- 
tinually building on the ruins of the best efforts of men 
better things than those of which they dream. Huge trees 
may be seen on the tops of some of these old furnaces and 
around their bases the forest leaves have buried fragments 
of pig iron, which, precious as it was, had to be left behind 
in the rapid march of progress. 


SprciAL Coat CAUSED VALLEY DEVELOPMENT 


When I first became interested in the furnace business, 
all the stacks in the Mahoning Valley, as well as those in 
Hocking Valley, at Canal Dover and at several other points 
in Ohio, were using raw coal. It was to a rich deposit of 
black-band ore found underneath the coal at Mineral Ridge, 
near Niles, and the equally important discovery at Brier Hill, 
in Youngstown, of coal making a fairly good fuel in its raw 
state, an almost natural coke, that the development of the 
iron industry in the Mahoning Valley was due. This coal, 
very similar to the Scotch coal afterwards found in other 
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parts of Ohio, was rich in carbon and low in ash, and in the 
hands of those who understood it made a better blast fur- 
nace fuel than had yet been found at its low cost. For years 
it was mined close to the stacks and hauled by mules. All of 
the ore—usually a mixture of black-band, kidney and bog 
ores—had to be roasted before charging. This was done with 
‘wood and coal in great heaps near the furnaces.. The out- 
put of the four furnaces then in operation in that district 
was certainly not more than two hundred tons per week. 
From this has grown a business employing fifty blast fur- 
naces and producing, during 1916, 6,923,938 tons of pig 
iron. From the few small rolling mill plants then in that 
neighborhood have been evolved forty-six modern rolling 
mills, rolling more than four million tons of steel per year. 

Owing to the advantage of this natural fuel, known as 
“Brier Hill” coal, we did not begin the use of coke in fur- 
naces at Youngstown until 1869, at which time the coal 
began to grow scarce. An Englishman employed about 
one of the furnaces had some years previously made coke 
by covering coal in a heap, and this was used on occasion 
when a furnace went cold; but the raw fuel, the coal, 
was the main dependence until about the date mentioned, 
when we began to use beehive coke. 


DEVELOPMENT OF COKE AS FURNACE FUEL 


About 1860 coke was regularly used as fuel in the Clin- 
ton furnace at Pittsburgh. Within a few years it proved 
so efficient that all other fuels were practically eliminated 
except for making special grades of iron. 

The employment of coke as a blast furnace fuel was an 
advance of such importance that it is worth while to refer 
to it somewhat more comprehensively. It was known in 
Germany and England long before its use anywhere in 
America, where charcoal was at first relatively low in cost. 

The date and place where coke was first used in this 
country are not entirely certain, but it was possibly tried 
in several places at the beginning of the last century. A 
paragraph in a history of Fayette County, Pa., refers to 
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the use of coke in the Allegheny furnace, Blair County, in 
1811. William Firmstone used it for a short time in a 
furnace in Huntingdon County, Pa., in 1835, but aban- 
_doned it later. There seems to be no doubt that he suc- 
ceeded in making good gray iron with it at the date men- 
tioned, but why he did not continue has never been re- 
corded. In 1856 there were twenty-one furnaces in Penn- 
sylvania and three in Maryland using coke, but, so far as 
is known, none west of those states. The census of 1850 
enumerates four furnaces as burning coke, and by 1860 
twenty-one reported its use. In the next ten years the 
census people found only five more plants using coke, but 
it is probable that there were many who did not report its 
use at that time. At any rate, by 1880, the census reports 
enumerated 149 stacks blowing on that fuel. 

From that time on, coke rapidly supplanted charcoal 
and all other fuels, including anthracite coal. It is now 
used almost exclusively. Out of 465 blast furnaces now in 
operation or building in this country, only forty use char- 
coal, the others being fired with coke, or, in a few instances, 
with coke and coal mixed. The charcoal furnaces are 
chiefly small and of antiquated type, their output for 1916 
being only 372,411 tons of iron as compared with 39,062,386 
tons produced in coke or in coal-and-coke driven stacks. 
No new charcoal furnaces were reported building in 1916, 
but 17 coke furnaces, with an annual capacity of 3,151,000 
tons, were under construction at the close of that year. 


Earty Prices OF COKE AND ORE 


It was my privilege to make the first contract for coke 
entered into by Mr. H. C. Frick, when he began the coke 
business on his own account. I would be ashamed to tell 
you the price, and I think he would also. I bought the 
first coke used in the Mahoning Valley for a furnace at 
Girard, then under my management. The exact date has 
escaped my memory, but it was in the late 60’s. This coke 
was used as a mixture with Brier Hill coal, and some coal 
was still used as a mixture until twenty years later when 
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we could no longer obtain it in satisfactory quantities. 
The mixture made what we thought then was a very satis- 
factory and economical fuel, the coal adding to the surplus 
gas production. 

I have bought many thousands of tons of good beehive 
coke at eighty-five cents per ton. The average selling 
price of the entire output of the country in 1880 was $1.99 
per ton at ovens. There were then 12,372 beehive ovens 
in operation, and the production was 3,338,300 tons. Dur- 
ing 1916, according to the estimates at hand—the exact 
figures not being available—the country’s entire production 
of coke was 54,325,000 tons, and of this 35.35 per cent. was 
made in by-product ovens. Some coke was sold in 1917 
as high as $15 per ton—a surely ‘‘war price.’’ 

Unfortunately I am not able to give the cost of ore at the 
furnaces of early days. The records then kept were im- 
perfect in this respect and the dollar did not mean the same 
thing as it does now. But it was very high in spite of the 
exceedingly low price of other commodities, and must have 
varied greatly at different furnaces, depending on whether 
it was mined from rich deposits or from those where it was 
poor in quality and limited in quantity. 


DEVELOPMENT OF THE By-PRropuct CoKE INDUSTRY 


Hardly less important for the country than the addition 
to furnace output resulting from the use of coke is the rapid 
development of the by-product industry. It has grown 
from 5.41 per cent. in 1901 to 35.35 per cent. in 1916. No 
other single development has done so much to conserve the 
natural resources of America and none has more effectively 
indicated the energy, wisdom and public-spirit of the men 
at the head of our iron and steel plants. The erection of 
by-product plants involves huge expenditures, but they 
make large profits and save for future generations incalcu- 
lable natural wealth. It is safe to predict that the waste- 
ful beehive oven will soon take its place in the limbo of 
great mistakes, among the dust of ignorance, with many 
other things that were once hailed as great discoveries and 
thought to be the limit of human knowledge. 


Reproduction Bill of Lading First Shipment of Mesaba Ore. 
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Comprehensive and valuable papers on this subject were 
read at meetings of this Institute in 1913 by Carl A. Meiss- 
ner and in 1914 by William H. Blauvelt, and may be found 
in our Institute Year Books for those years, so I shall not 
discuss this subject further now. 
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Reproduction of Bill of Lading First Shipment of Lake Superior 
Ore. Loaned by Oglebay, Norton & Co. 


Important New Sources OF ORE SupPLy 


The development of the Lake Superior ore deposits 
has exercised on the iron and steel industries of the world 
an influence more far-reaching than any other incident in 
their history. Previous to that time furnaces and iron 
works had been located in many places where ore and fuel 
could be found. But the time had come when such re- 
sources were inadequate to meet the growing needs of the 
country. Perhaps it would be more accurate to say that 
the time had come when the further progress of civiliza- 
tion demanded iron ore in quantities and at a cost hitherto 
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undreamed of. There is no question that, from the time 
of the discovery of the Mesaba Range, civilization and 
progress received a tremendous impulse from the cheaper 
iron and steel it made possible. From this time it be- 
came evident that the production of these commodities had 
to be on an enormous scale, and that the day of the small 
furnace was at an end. It became evident, also, that 
henceforth the industries must be confined to those locali- 
, ties where ore and fuel could be assembled in vast tonnages 
at low cost and markets reached with the greatest facility. 
The first effect of this discovery was to practically limit the 
production of iron and steel in large tonnages to regions 
most accessible to great ore and fuel deposits. The Pitts- 
burg and Youngstown districts had no rival in this respect, 
except, perhaps, the Atlantic coast district, where the rich 
ores of Cuba and South America were available at equal 
distance from the Connellsville coke field. Even this dis- 
trict is now suffering from the accidental dislocation of 
ocean freight service and is glad to get ores from Lake 
Superior, which have no equal in low cost and purity. 
The honor of discovering the ore deposits near Lake 
Superior is variously claimed. Some writers credit it to gov- 
ernment engineers who noticed a variation of the magnetic 


needle and investigated the cause. 


Others state that the 


Indians had found the ores and reported large masses of 
‘Gron stone” in that locality. I am inclined to think the 
honor belongs to Philo M. Everett, who in 1845 located the 
Marquette Range in company with Indian guides. 

The various ranges were opened for shipment of ore in 


the following order: 


DEarquettes 2% cdo d-/i as 
IVEGHOMMNEE 22 side orcas tes 


Michipicoten..........-.-- 
Bara bOOm nna ok edie oe ¥ 2 oe ? 


GEST ynoge “eg ‘uorVYY ‘SIAL SuTTOY, 80D WOIT WBUIIEZSO 


~ (Pee ar 


Ce eee 


KENNEDY 


IG JIM 


B 


An Old 


Furnaceman 


-time 


FIFTY YEARS OF IRON AND STEEL—BUTLER 311 


The first regular shipments in cargo down the lakes 
began somewhat later than the dates mentioned for all 
these ranges. That from the Marquette was in 1856, the 
opening of the Sault Ste. Marie Canal in that year having 
made possible cargoes large for that day, although they 
would seem insignificant at this time. The total shipments 
by water from this region in 1856 were only 7,000 tons, 
about half enough to make a cargo for a modern ore boat. 
This ore was valued at $28,000. In 1856 first-class “specu- 
lar” or “hard” ore from the Marquette Range brought $7 
per ton on the docks at Cleveland. 

Up to 1908, all the ranges in the Lake Superior Region 
had produced a total of 407,060,116 tons of ore. In 1912 
their output had increased to 48,221,546 tons for that year 
alone, and in 1916 it reached the grand total of 66,658,466 
tons—or 11,000,000 tons more than the entire production 
of the United States in 1915, according to the figures of the 
United States Geological Survey. - 

In 1916 the Mesaba Range alone produced 42,525,612 
tons, or almost 64 per cent. of the whole region, achieving a 
record as the greatest source of iron ore on the globe. The 
Mesaba Range has led in production since 1895, and its de- 
velopment has revolutionized the iron and steel industries of 
America. Because the ore on this range can be mined with 
great ,economy and because of its close proximity to the 
lakes, it can furnish ore at a lower cost per ton of iron than 
any other part of the world where there are furnaces to 
smelt it. Equally rich and accessible deposits may exist in 
India and South America, but it must be remembered that 
the tropics are not suited to the manufacture of iron, and 
it is not likely that anything equal to this range will be 
found within the temperate zones. Because of the condi- 
tions on the Mesaba Range we have learned to mine ore by 
stripping, even at a depth of 300 feet, and this of itself has 
been a long step toward economy in the cost of production. 


IMPROVEMENTS IN MINING AND TRANSPORTATION 


Following the development of the Mesaba Range came 
the astounding improvements in mining and transporta- 
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tion of ore which, together with the tremendous supply of 
the Lake Superior region, have had much to do with the 
phenomenal growth of our iron and steel industries. 

When we began to use Lake Superior ores the ordinary 
cargo of a lake boat was 500 tons. It required several days 
to load and unload this cargo at every point where it had to 
be handled—four in all. The ore cars then in use carried 
only ten tons. When their capacity was increased to: twenty- 
five tons and boats were built that would carry 1,000 tons, 
we thought our problems were solved. Now we have ves- 
sels loading as high as 12,000 tons at the upper ports in 
two or three hours with one or ‘two men on: the dock, and 
unloading their cargo directly into fifty-ton cars in about 
the same time and with practically.no manual labor. . 

In the old days men with shovels loaded the ore at the 
mines into small cars, from which it was transferred to rail- 
road ears. They handled it again the same way four times 
before it reached the furnace, for even: the hopper car had 
not then been invented. Aside from being the most labori- 
ous task to which:a human back was ever bent, this was 
extremely costly andislow beyond your belief. Now we 
handle this vast tonnage entirely by’ machinery. Steam 
shovels mine the ore; it flows by gravity into great vessels; 
huge unloaders transfer it to railroad cars, and car dumpers 
empty it under ore bridges—all the work being done by 
power and at a speed little short of miraculous. These 
things were all unknown a half-century ago. They are the 
product of the tireless brains and the unflagging energy of 
the men who have built our industries to their present 
colossal proportions. 

The story of the development of transportation on the 
Great Lakes was admirably told at our May meeting in 
1913 by Harry Coulby, whose paper appears in our Insti- 
tute Year Book for that year. 


DEVELOPMENT OF Buast FURNACES 


The improvements in blast furnace construction and 
practice referred to in previous paragraphs had much of 
their inspiration from these changes in the method of hand- 
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ling ores. With them came changes in size, lines and equip- 
ment. These changes were most marked during the period 
between 1860 and 1890. In 1850 there were few furnaces 
in the country that could produce 150 tons of iron in a 
week, and the average did not reach that figure until about 
1865. In 1890 a furnace at the Edgar Thomson Works, 
built under the design of Julian Kennedy and operated under 
the direction of Capt. Bill Jones, startled the world by 
yielding 502 tons of iron in one day and 2,462 tons in one 
week. That was then believed to be the limit of produc- 
tion, but it is now quite usual for. stacks to exceed this 
figure, and there are a few producing 600 tons per day. 

In 1860 the total output of pig iron in the United States 
was 821,223 tons. In 1890 it had risen to 9,202,703 tons. 
During 1916 there were made in America 39,434,797 tons 
of pig iron of all grades. 


Tue IRON AND STEEL INDUSTRY IN THE SOUTH 


The remarkable growth of iron and steel manufacture 
in the South deserves almost a separate paper, but I under- 
stand it must only be a feature of my address. 

The subject has been treated by many writers: the late 
James M. Swank, E. A. Smith, Miss Armes of Birmingham, 
and others. A paper read by James Bowron at the long- 
to-be-remembered meeting of the Institute in Birmingham, 
Ala., in 1914, should be read by everyone desiring to be 
thoroughly familiar with the Southern industry. 

It is somewhat difficult to differentiate the south metal- 
lurgically. Mason & Dixon’s line and all east of the Mis- 
sissippi, except Florida, Mississippi and Louisiana, would 
probably include it. 

Before the civil war no iron was made in the south with 
mineral fuel, but charcoal furnaces were quite common, as 
well as forges. As early as 1725 a furnace was built in 
Virginia on property owned by Lawrence Washington, 
brother of George Washington. The ruins of this furnace 
can still be seen. Small furnaces were in operation through 
the eighteenth and nineteenth centuries. Ship-plates of ex- 
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ceptionally good quality were made in the south before the 
war from charcoal blooms. The war practically stopped 
all the manufacture of material. Some of the plants were 
taken over by the Federal Government. Dating from the 
close of the civil war a great deal of capital was invested in 
Alabama and Georgia, principally English money. 

Sir Lowthian Bell, a world-wide authority, visited this 
country with the British Iron and Steel Institute in 1890, 
and he said: ‘‘I will not say that Birmingham will furnish 
the world with iron, but I will say that she will eventually 
dictate to the world what the price of iron shall be.” Inci- 
dentally I might add that it was my good fortune to know 
Sir Lowthian Bell, he having visited the United States on 
several occasions. His work, ‘‘Chemical Phenomena of Iron 
Smelting,” is a classic and should be in the library of every 
iron manufacturer today. 

To go into details of the developments through the 
south would occupy too much time. I think it safe to say, 
however, that the first real prosperity in the southern indus- 
try as a whole, dates from the acquisition of the property 
of the Tennessee Coal, Iron and Railroad Company by the 
United States Steel Corporation. It is believed by many 
in position to know that the purchase of this property at 
the time when it was acquired saved the nation from a 
most disastrous panic, or rather minimized the panic then 
in existence and eventually stopped it. 

The Roane Iron Co. built blast furnaces at Rockwood, 
Tenn., fully a half century ago and they are still in success- 
ful operation. This same company undertook the manu- 
facture of Bessemer steel rails at Chattanooga but the 
experiment was a failure. Now that the open-hearth rails 
have practically supplanted Bessemer steel rails, it is inter- 
esting to report that the Tennessee Coal, Iron and Railroad 
Company is one of the largest manufacturers of open-hearth 
steel rails in the United States. 

The southern ore supply is practically without limit. 
Its iron contents are much lower than the Lake Superior 
ores, but the south has the advantage of the coal, ore and 
flux being all in close proximity. 
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It is interesting to note that General Sherman, whose 
well-known characterization of war has become fixed and 
emphasized in the minds of the whole world, built a rolling 
mill at Chattanooga in 1864 for the United States govern- 
ment. This was used for rolling iron rails. Steel rails were 
then unknown. Iron rails from all the roads in the south 
which were accessible to the northern armies were brought 
to this mill, cut up and made into piles with new puddle 
iron for heads and rerolled into sections of from fifty to 
sixty-five pounds per yard. The manufacture of iron and 
open-hearth steel, and more particularly pig iron, is today 
in a very prosperous condition throughout the south, and 
I predict for the industries in that section increased pros- 
perity. 

An additional word about Captain “Bill” Jones will not 
be out of place in this connection, since he was, in a sense, 
the south’s most notable contribution. to the progress of 
American iron and steel industries. Captain Jones was for 
a time one of the most important practical men in the 
Carnegie plants. He was an inventor, and a manager of 
great ability. When the civil war broke out he was em- 
ployed at Chattanooga, Tenn., but on account of his Union 
sympathies felt obliged to leave that section. He worked 
his way to Johnstown, going up the river on a steamboat. 
He was killed in a gas explosion at one of the Carnegie 
furnaces. Had it not been for his untimely death he might 
have become one of the country’s foremost steel men, as 
negotiations were under way at that time looking to his 
going to Youngstown as a partner in a steel plant being 
organized there. Captain Jones was not only an able 
practical steel man but also a gallant soldier, having served 
with distinction in the civil war, from which he emerged as 
captain. 


DEVELOPMENT OF STEEL PRODUCTION 


Naturally, the rapid development of the iron industry 
was closely followed by an equally impressive growth in the 
production of steel, and this was characterized by the same 
astonishing increase in the efficiency of machinery and 
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methods for fabricating the product into the countless 
forms in which it is marketed to-day. 

It is uncertain when the first “blister’’ steel was made in 
America, but we know that up to 1831 the annual output 
had been less than 2,000 tons, and that little crucible steel 
had been made here. In 1860 we were still dependent on 
Europe for practically all of our steel requirements. The 
Bessemer process was then known, but as a dispute had 
arisen over its invention and an “interference” with the 
Bessemer patents had been granted to William Kelly, the 
process was not put into general use in this country until 
after 1860. 

I have referred to Mr. Kelly’s visits to James Ward at 
Niles in connection with his invention. These occurred 
while I was a member of the Ward household, and the mat- 
ter was discussed at the Ward table. On one of these visits 
Mr. Kelly was much exercised over the fact that he had 
neglected to patent his discovery, but he still had great hopes 
that he would yet be able to reap the rewards of it, in spite 
of the fact that Bessemer had been granted a patent a few 
days before his application was filed. I cannot recall the date 
of this occurrence, but it must have been in 1857 as the 
patents were granted in this country in 1856. 


CREDIT WHERE CREDIT IS DUE 


As a matter of fact, neither Bessemer nor Kelly is en- 
titled to the honor of inventing the Bessemer steel process. 
Kelly had, years before Bessemer began his experiments, 
conceived the idea of decarburizing iron by a blast of air, 
and had actually used the process in the making of iron, 
which he used and sold in place of that produced in the re- 
finery and run out fires then employed. Sir Henry Besse- 
mer conceived the same process and carried it out with a 
much more efficient mechanical appliance, which has been 
changed but little in general design to this day. But 
neither of these men was able to make steel. All they ac- 
complished was to remove from pig iron the silicon and 
carbon. Robert Mushet was the man who first found out 
how to make Bessemer steel by recarburizing the iron after 
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it had been blown in a converter. Kelly reaped very little 
benefit, also, but he will always be regarded by Ameri- 
cans as the actual discoverer of the fundamental element 
in this great process, and the little converter which he had 
made at the Cambria Iron Works and used there with more 
or less success in 1861 and 1862 is an enduring monument 
to the spirit of discovery and the persistent effort which 
have made the steel business what it is. 

The manufacture of Bessemer steel in this country did 
not attain any headway until 1867, but when it did finally 
start its results were tremendous. It built the railroads of 
the United States, as well as most of our sky-scrapers, 
bridges and ships. Yet in spite of this fact, it now seems 
destined to give place to an older and more expensive proc- 
ess, that of the open-hearth; and this, in turn, will proba- 
bly yield supremacy to the electric furnace, so rapid are the 
changes and so eager the industry to keep pace with modern 
knowledge and invention. ) 

The first bar iron was rolled in New England about 1825, 
and the first puddling in this country was done in 1835, both 
at the Boston Iron Works. The first successful American 
blast furnace of which there is a reliable record was built in 
the Ramapo mountains in 1800 or a short time prior to that 
date. According to the Engineering Record, its ruins are still 
to be seen there. . 

The first successful iron-working plant was on the Hud- 
son, at Cornwall, where some Cornish iron workers gathered 
soon after the middle of the eighteenth century. It was a 
- simple bloomary and forge. In 1780 a forge at West Point, 
doubtless an outgrowth of the establishment at Storm King 
Mountain, produced a great chain which was stretched across 
the Hudson to prevent the British gunboats from passing up 
that stream. That chain still holds the honor of being the 
largest ever forged, a fact which shows that our ancestors 
could rise to great efforts when inspired by patriotism, even 
as we are doing to-day. 

I occasionally go into the blooming mills at the Brier Hill 
plant, where we break down a steel ingot in less than a 
minute, and mentally compare the massive machinery in use 
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in modern steel plants with the equipment of those days. 
Still we had achieved a good deal even then. The first suc- 
cessful rolling mill in this country was about as primitive 
compared with the equipment of sixty years ago, as was the 
old Ward mill when compared with a modern rolling mill. 

The pioneers started with nothing. We had at least 
something to work with. Both they and we of this genera- 
tion have made the best of our opportunities, and the result 
is the majestic industry which to-day stands without a rival 
in the efficiency of its processes, in the zeal of its operatives, 
and in its far-reaching effect on human welfare and happiness. 

Much of this great progress has been undoubtedly due to 
the men who have been engaged in the iron and steel busi- 
ness. In justice they must be given credit with a degree of 
enterprise found in no other industry. They have been 
willing at all times to face ruin for the sake of adventure into 
new and more promising fields. They have rewarded cour- 
age, vision and genius as no other industry has rewarded 
these things. They have constantly looked forward to higher 
achievements, scorning the contentment that sometimes 
brings stagnation to a great industry. 

All of this progress, however, cannot be credited to the 
men of the industry. Some of it was undoubtedly due to 
the greatness of the country, the magnificence of our natural 
resources, and the enterprise of our people as a whole. In 
no other country in the world, for instance, could there have 
been a demand for railroad expansion such as to require 
500,000 miles of steel rails in less than thirty years, as was 
the case in this country between 1865 and 1895. 


DEVELOPMENT OF STEEL FABRICATION 


Not less remarkable are the changes that sixty years 
have witnessed in the fabrication of iron and steel. When 
I first entered the business, the plant of my employer con- 
sisted of a small blast furnace, a refinery forge or two, and 
a mill upon which we rolled iron bars for various purposes. 
After the pig iron had been refined in the furnace, a proc- 
ess somewhat like that of puddling, it was rolled into muck 
bar. This was then made up into bundles, reheated and 
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rolled on a primitive form of bar mill. My first contribu- 
tion to the efficiency of the plant was a plan to regulate the 
size of these bundles so that they would produce a bar of the 
size and length desired and thus eliminate excessive waste 
from scrap as each piece was rolled. It was recognized as a 
new idea and Mr. Ward complimented me highly. 

The first steel rail rolled in America from American steel 
was made at the North Chicago Rolling Mill on May 24, 
1865, from steel ingots made at Wyandotte, Michigan. The 
ingots were made under the direction of William F. Durfee, 
who had built the first successful Bessemer converter at 
Wyandotte. Steel made in this converter was used in roll- 
ing the rail referred to. I was attending a meeting of the 
American Iron and Steel Association in Chicago at the time 
and went with the party that visited the works to see the 
operation repeated the following day. Three rails were 
rolled on each occasion, and a part of one of them was cut 
off and sent to the meeting, where it naturally attracted 
much attention. By 1890 more than 19,000,000 tons of 
steel rails had been rolled in this country, practically all of 
them from Bessemer steel. In 1916—which, as you all 
know, was not a good year for the rail business—the output 
was 2,854,518 tons. Of this production in 1916 2,269,600 
tons were rolled from open-hearth steel, showing the great 
development of that process during the intervening years. 


Some Notep AMERICAN IRON MEN 


Although Mr. Durfee deserves the honor of having built 
the first successful Bessemer converter in this country, the 
steel made in it was actually an infringement on the Bessemer 
patents, which were then in dispute. ‘These patents were 
afterward bought by the firm of Winslow, Griswold and Hol- 
ley, who built the first commercial plant for making Bessemer 
steel at Troy. Mr. Holley helped to develop the original 
converter at Wyandotte until it was on a commercial basis. 
He later assisted in the building of a plant at the Cambria 
Iron Works, and next built the Bessemer plant at the Penn- 
sylvania Steel Works, which was erected and operated under 
the combined patents of Bessemer and Kelly, who had in the 
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meantime reached an agreement. There were only thir- 
teen plants built in this country down to 1881, but from 
that time the growth of the manufacture of Bessemer steel 
in America was very rapid. The first commercial order 
of steel rails filled in this country was rolled by the Cambria 
Iron Company in 1867 under the direction of Robert W. 
Hunt. 

There has been an impression that William F. Durfee 
had much to do with the early development of the open- 
hearth process in this country, but this seems to be an error. 
He was largely occupied with the Bessemer process, but the 
credit of building the first successful open-hearth of the 
Siemens-Martin type is due to Samuel T. Wellman, of the 
Wellman-Seaver-Morgan Company. Mr. Wellman built the 
first really successful American open-hearth furnace at the 
Bay. State Iron Works, South Boston, in the latter part of 
1869. He had been assistant engineer for J. T. Potts, who 
had been sent to this country by C. W. Siemens to assist 
in the starting of an open-hearth furnace at Trenton for 
Cooper, Hewitt & Company, who had bought the Siemens 
rights. This furnace had not been successful, owing to 
trouble with the gas producers and other difficulties, and 
was finally abandoned. In working on this furnace Mr. 
Wellman acquired experience that made it possible for him 
to correct errors in design that had proven fatal to the 
Cooper-Hewitt experiment. It was at this plant also that 
the first ferro-manganese was made in this country. A full 
account of this interesting stage in the development of the 
Siemens-Martin regenerative furnace was given by Mr. Well- 
man in a paper read before the American Society of Mechani- 
cal Engineers in 1901, at which time he was president of 
that body. Like almost all great improvements, the open- 
hearth furnace involved much costly experiment and many 
heart-breaking failures. The first open-hearth furnaces had 
a capacity of only five or six tons at a heat, and they had 
none of the mechanical appliances for pouring or for casting 
ingots now in use. Development both as to size and mechani- 
cal operation has been gradual, and but little change has 
been made in the method of pre-heating the fuel gases. 
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THE Tarirr AN ImporTANT Factor 


To one who can recall the early years of iron and steel 
manufacture there is nothing more inspiring than the cease- 
less effort of men engaged in the industry to find better and 
more economical methods of producing iron and steel. To 
this must be ascribed in large part the phenomenal advances 
made in America, which has led the world in the perfection 
. of metallurgical processes and the adaptation of mechanical 
appliances for these processes. 

In like manner there is no question that a part of the 
development was due to the tariff policy, which for a great 
portion of this period encouraged enterprise by protecting 
the struggling iron and steel industries against competition 
from abroad and assuring reward for energy and ability 
expended in this direction. 

You will pardon me if I claim some small part in this, 
for it was my privilege to be consulted freely by William 
McKinley during the period in which he labored so faithfully 
and effectively for wise tariff legislation, and to enjoy his 
personal friendship and confidence during his entire public 
life including his service as Congressman and his administra- 
tion as President. One of the most gratifying tasks of my 
life has been the effort to repay in some small measure the 
debt owed by the industries of America to this statesman, 
whose broad vision had so much to do with our national 
growth, by conceiving, planning, and, with the help of my 
friends in these industries, erecting to his memory at Niles, 
Ohio, on the spot where he was born and where we played 
together as boys, one of the noblest and most beautiful 
memorials on the American continent. This structure was 
dedicated on October 5, 1917, and I hope you will permit 
me at this time, although it may seem foreign to my sub- 
ject, to extend to every member of the Institute an invita- 
tion to visit it. It has cost approximately half a million 
dollars and is artistically worthy of its purpose. 

I have had the honor to be consulted by the men who 
framed every tariff bill passed by a Republican Congress 
since 1875, and have tried to consult with the framers of 
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every Democratic tariff bill during the same period. In 
preparing data for this paper I came across a voluminous 
report on industrial conditions, prepared by me in 1912 at 
the special request of William H. Taft, then President of the 
United States, for the use of the Ways and Means Com- 
mittee at work on the tariff changes contemplated at that 
time. This document was submitted to Mr. James A. Far- 
rell and it was thoroughly endorsed by him, so it must have 
had some merit. You may rest assured that in these activi- 
ties—whether they were solicited, or, as was sometimes the 
case, not over-enthusiastically received—I always had in 
mind the welfare of the country through its industries, and 
I am sure that these did not suffer from anything I said or 
wrote upon the subject. (Applause.) | 


BroapD VISION OF LEADERSHIP 


Still moré-helpful was the influence of the organizations 
created and fostered by men of vision in the two indus- 
tries. Long before it came to be generally realized these 
men saw that the true basis of success in manufacturing 
enterprises is not so much unreasoning competition as 
sensible co-operation, and they early put their views into 
effect by the organization of such associations as the Ameri- 
can Pig Iron Association and the Bessemer Pig Iron Asso- 
ciation, both of which it was my privilege for many years to 
serve as President, the American Iron and Steel Association, 
and our own great association, The American Iron and Steel 
Institute. It would be hard for anyone to estimate what 
has been accomplished by these organizations toward the 
stimulation of progress and the conservation of resources in 
these two lines. 

Even those least friendly to the iron and steel interests 
must acknowledge that they have led all others in this 
country in the way of advanced ideas along sociological 
‘lines. This has been particularly true of The American 
Iron and Steel Institute under the able administration of 
Judge Gary. We have been the first to realize the great 
truth that business success depends upon co-operation rather 
than upon competition, a truth now generally admitted. 
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We have been the most generous of all the industries in 
dividing. with labor the rewards of business. We have led 
all other industries in the matter of safety, sanitation and 
welfare work, and we have done more than any other to 
establish in the public mind the fact that the interests of 
labor and capital are identical, the prosperity of one in- 
volving the prosperity of the other, and that both owe to 
the public duties equal to those they owe to themselves. 


Tue UNITED STATES STEEL CORPORATION 


The history of the American iron and steel industry has 
known no incident of more far-reaching importance than 
the organization of the United States Steel Corporation. It 
is the greatest industrial and financial aggregation in the 
world, producing a larger tonnage of steel and iron than 
any single country on the globe except the United States. 

The United States Steel Corporation was formed as the 
result of a growing conviction among men engaged in the 
manufacture of iron and steel that, if the remarkable progress 
of this country along these lines was to be maintained and 
the competition of foreign countries successfully met, some 
_ method would have to be devised whereby greater efficiency 
could be obtained and more stable market conditions se- 
cured. History relates that the Corporation was conceived 
in the brain of Elbert H. Gary, who was then President 
of the Federal Steel Company, but it was a long time in 
being born. 

As production mounted during the years between 1870 
and 1890, conditions became exceedingly bad. Ruthless 
competition was the order of the day. Price-cutting, unfair 
methods of business, and all the evils attendant on the desire 
to secure markets became so prevalent that an effort was 
made to reach some sort of stability by the famous “‘pools,” 
which many of you will remember with amusement, because 
their only effect was to show that agreements of this kind 
without the PEORee spirit behind them are even less than 
“scraps of paper.” The first serious effort to improve con- 
ditions was the combination of a number of companies pro- 
ducing different lines of finished steel. Several of these 
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came into being in the late nineties, but they went after one 
another in precisely the same spirit that the original com- 
panies manifested, and the only result was competition 
fiercer and more relentless than before. 

Judge Gary had tried to organize a great combination, 
and had turned for financial assistance to the late J. P. 
Morgan, then the only man in the United States who could 
influence the necessary capital. Morgan was unresponsive 
and nothing was done. Finally, however, Judge Gary suc- © 
ceeded in interesting Andrew Carnegie, then a commanding 
figure in the steel world. Carnegie doubtless realized the 
fact that the policies followed up to that time were unwhole- 
some and he was willing to sell out to such a combination, 
because he felt that sooner or later his great company 
would find a rival, or a combination of rivals, that would be 
its equal, and then would come a battle royal in which he 
might suffer with the rest. 

On the evening of December 12, 1900, two New York 
men, both warm friends of Carnegie, arranged a dinner in 
New York. To this they invited Morgan and others, among 
whom was Charles M. Schwab, then President of the Car- 
negie Steel Company. At that dinner Schwab made the 
speech of his life. He painted the possibilities of such a 
corporation as Judge Gary had been trying to form, and 
painted them in such vivid colors that, after the dinner was 
over, Morgan took him to one side and spent the greater 
part of the evening in talking over the matter. The result 
was that the financier’s hesitation vanished and he asked 
Schwab to learn Carnegie’s price. This price was slightly 
more than $492,000,000, the largest sum that had ever been 
paid for anything bought in the world up to that time. 

The Steel Corporation was chartered early in 1901. It 
began business with ten of the largest companies then in 
existence. It had a capital of $1,404,000,000. Its proper- 
ties consisted of 161 separate rolling mills and steel works, 
73 blast furnaces, vast holdings of ore lands, coal and lime- 
stone, 112 steamships, and 1,000 miles of railroad. Its 
productive capacity was estimated at 7,900,000 tons of 
pig iron, 9,400,000 tons of steel ingots, and 7,400,000 tons 
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of finished steel per annum. Its board of directors included 
practically all of the very wealthy men then in the United 
States, and it had on its hands the biggest problem of in- 
dustrial operation ever undertaken by any set of men. 

The Steel Corporation was regarded pessimistically by 
most of the practical steel men at that time. It was believed 
to be top heavy, and in the light of our experience as to 
methods of business, most of the independents were much 
afraid of it. We did not then appreciate the high ideals of 
the man who first conceived it; nor did we understand that 
part of his dream, now realized, was an entirely new prin- 
ciple in business conduct. The idea of co-operation, rather 
than competition, in business was then untried, and most 
of us thought that it was impractical. We have seen it 
worked out, and we now know that this idea is basically 
sound. We have had occasion to know by experience that 
the United States Steel Corporation, managed as it has 
been, has been a most excellent thing for the iron and steel 
industries in this country and the world, and, so far as I am 
aware, there is not an independent steel company which has 
not benefited by the broad policy it inaugurated and made 
possible for all of us. (Applause.) 

The effect of the Corporation’s activities and its policy 
has been good from every point of view. It has benefited 
its workingmen, its stockholders and the pubiic. Many new 
companies which have been started since it began business 
have found that it was actually an aid toward their success. 

So far as results are concerned, the Steel Corporation 
must be regarded as one of the most successful enterprises 
in American history. It has decreased the number of steel 
works under its management by dismantling several that 
were unprofitable in operation, so that it now operates 143 
plants, instead of 161, as at the beginning; but it has in- 
creased its productive capacity considerably over 100 per 
cent. At the same time, owing to the phenomenal growth 
of the industry during this period, it now controls a smaller 
proportion of production in this country than at the time 
of its entrance into the business, its production being only 
about 45 per cent. of the whole in 1916. 
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Perhaps the greatest service rendered to the steel indus- 
try of America by this great corporation has been the exten- 
sion of our export trade. Under the able direction of Presi- 
dent Farrell this branch of the market, formerly neglected, 
has been studiously cultivated, with marked advantage to 
the reputation of American iron and steel products in all 
parts of the world. 

The story of the United States Steel Corporation forms 
one of the most interesting chapters in the history of the 
iron and steel industry of America and will always be one 
of the important happenings in the industrial and financial 
history of the world. It has established the fame of Elbert 
H. Gary, Chairman of its Board of Directors, since the 
beginning; J. Pierpont Morgan, whose financial genius and 
- power made it possible; George W. Perkins, who, as chair- 
man of its finance committee, found arduous tasks in its 
first years; Charles M. Schwab, who, as its first president, 
piloted it through the troublesome period of its organiza- 
tion; William Ellis Corey, who was its president for years; 
Fares A. Farrell, now occupying that pestoustble position; 
and many others. 

Among those who have done most to make the Corpora- 
tion a success without any effort to claim credit is Henry 
Clay Frick. Even before Mr. Frick began actively to devote 
his attention to the corporation he was on its board of direc- 
tors and was recognized as the most forceful individual in 
the trade. He had, in his relations with Andrew Carnegie, 
done inestimable service in blazing the way for a better 
understanding of business honor and rectitude. These rela- 
tions and their outcome form an incident so striking that I 
should like to say something further concerning them. How- 
ever, to those familiar with the matter it will be sufficient 
to say that these relations probably had a good deal to do 
with the formation of the Steel Corporation, and that their 
outcome illustrates the fact that, in the steel business as 
in other walks of life, ability usually wins. Mr. Frick remains 
one of the most important figures in the industry, and his 
work on the Finance Committee of the Corporation has 
added to the universal esteem and respect in which he is 
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held by all who are familiar with the industrial and financial 
history of our country. 


FrRienps WHo Havre Maprt Goop 


It has been my privilege to enjoy the personal acquaint- 
ance and friendship of almost every man who has been 
prominent in iron and steel in America, as well as many 
of those who have achieved fame abroad. Among these are 
many who have closed long and honorable careers, and 
many who are still in the heyday of their usefulness. But 
even more gratifying to me is the fact that in my experience 
it has been my pleasure to have, in a certain sense, been 


- tutor and friend to many young men who have since proven 


their ability and energy by reaching positions of high use- 
fulness and reputation. Julian Kennedy, whose career as 
an engineer has benefited the iron and steel industries in 
all parts of the world, came to the Mahoning Valley as a 
young man just out of college, and while we thought he was 
rather too fond of rowing a boat on the little river there, 
he was evidently not wasting his time in fishing while doing 
so. Mr. C. A. Meissner, who is known to most of you as 
chairman of the coke committee of the Corporation, was 
our first chemist at Brier Hill, and the first chemist, for that 
matter, employed at any of the furnaces in that locality. 
While with us he distinguished himself by making first- 
class “‘Scotch” pig iron out of Lake Superior ores, and while 
we had at first to keep a little imported Scotch pig around 
for the benefit of doubting Thomases, it was not long until 
“Brier Hill Scotch” was in strong demand all over the 
country. W. B. Schiller and F. B. Richards and the late 
J. H. Sheadle are also Brier Hill by-products. 

I would like also to claim credit for our young friend 
Charlie Schwab, but my old friend Carnegie got hold of him 
first, and Andy always knew a good thing when he found 
it. Nevertheless, I wish to pay the compliment to Mr. 
Schwab of saying that he could hardly have done very 
much better had he been educated at Brier Hill. He has 
built up in the Bethlehem Steel Company, an institution 
which is a Krupp and a Creusot combined, with some advan- 
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tages over both. (Applause.) So long as we have young men 
coming on with the brains and energy of those who are to 
be found in the various iron and steel organizations, the 
future of these industries in America is safe, and the coun- 
try is safe also. 


Tue Kaiser’s Bia MISTAKE 


In 1916 I spent six weeks in France and England with 
the American Industrial Commission. Had not what I saw 
there been sufficient to impress upon me the importance 
of the American iron and steel industries in the world’s 
struggle against despotism and scientific barbarism, the 
statements made -to me by the leaders of the French and 
English people would have done so. Without the magnifi- 
cent resources of our mines and mills the Allied cause would 
have been lost long ago. The genius, the energy and the 
rectitude of purpose that made possible the splendid in- 
dustrial development of America has also made possible the 
preservation of democracy. There can be no doubt what- 
ever on this point. Our Government was not ready, but our 
mills were prepared. The biggest thing the Kaiser over- 
looked in his calculations was the American iron and steel 
industry. (Applause.) 

It has been our great privilege, gentlemen of the Insti- 
tute, to render aid on behalf of the world in the supreme 
hour of history. We are now called upon to make sacri- 
fices in the same great cause, recently brought more di- 
rectly home to America but scarcely more ours now than 
it was at the beginning of the war. That we shall do so 
with energy and devotion characteristic of our history and 
in keeping with our traditions, I have not the slightest 
doubt. 


We Have THE CONFIDENCE OF THE PUBLIC 


One of the things of which iron and steel manufacturers 
have a just right to be proud is the present attitude of 
‘our government toward them. In times of peace Washing- 
ton has shown a disposition to amuse itself and entertain 
the public with efforts to regulate our corporations, but 
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in time of war it turns to them without hesitation, finding 
them eager to render every service. At this time the Gov- 
ernment, through the War Industries Board, has prescribed 
certain basic prices for steel products, but at the same time 
it has shown its faith in the manufacturers themselves by 
asking them, through The American Iron and Steel Institute, 
to arrange the details by which these prices may be made an | 
actual fact. Under these circumstances, the fixing of prices 
has actually been done by patriotic manufacturers themselves, 
rather than by the Government, and the manner in which 
the interests of the nation have been given preference is a 
striking testimonial to the high ideals existing among these 
men. 


EXCELSIOR 


As Doctor Oliver Wendell Holmes said: ‘‘ Youth longs 
and manhood strives, but age remembers,’’ and this is my 
excuse for indulging in reminiscences before a body of busy 
men intensely interested in the present and the future. To 
me it seems that this future can be gauged accurately from 
the present and the past. The early days of iron making in 
this country are radiant with the spirit of progress and of 
patriotism. This spirit had no small part in making Amer- 
ica ‘‘monarch of all the forges,’’ and it has not died out. 
We can depend on it to still preserve the wonderful lead 
we have attained in production, and to maintain the insti- 
tutions to which we owe so much of all that is good for us 
and for the world. 

It is as true to-day as it ever was that the civilization 
of a people may be told by their progress in the use of iron 
and steel, and I hope the time will never come when 
America will no longer lead all other nations in this respect. 
I hope also that the time will never come when men in our 
industry will show less public spirit or less patriotism than 
in the past. In the present crisis of our national life we need 
the high purpose and the unselfish devotion to country that 
our members have shown. We need the courage and vision 
of Judge Gary, our President, and we need as never before 
the energy and ability of our younger manufacturers. 
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Aside from this duty to aid our country in every way 
possible by the efficient operation of our properties and the 
ready co-operation with the Government already shown, 
our chief duty, as I see it, is to preserve the traditions and 
continue the splendid record of the industries in our care. 
There is still much to be done. The limit of advancement 
has not been reached. In the future lies opportunity as 
great as that of the past. It must be grasped by younger 
men, for we older ones have reached the summit from which 
. the prospect most alluring lies behind us. If the facts and 
reminiscences to which you have so patiently listened to- 
day give you inspiration to carry out the traditions and 
to emulate the past performance of the great industries in 
which you are fortunate to be engaged, they will have 
accomplished their purpose and I shall have my reward. 
(Long continued applause, the entire audience rising.) 


PRESIDENT Gary: A paper on Malleable Iron and Its 
Uses by Mr. Pope of Cleveland. 


MALLEABLE IRON AND ITS USES 


Henry F. Popr 
President, The National Malleable Castings Company, Cleveland, Ohio 


It is well to give a little time to the consideration of mal- 
leable iron, for by niany its characteristics are little under- 
stood. 

Tron, as it is run from the furnace and poured into the 
molds in the process of making malleable iron castings, is 
not malleable at all but is extremely hard and brittle. 
When broken, it shows a white fracture. But this brittle 
iron is of such composition that when subjected to the proper 
annealing heat for the requisite length of time, it is trans- 
formed into an iron with entirely different physical quali- 
ties. After annealing, instead of showing a white fracture 
it shows a black one, giving it the name of “Black Heart.” 
This distinguishes the malleable iron made in this country 
from that made on the continent of Europe, which has a 
steely fracture, due to the fact that the carbon is almost 
entirely removed by oxidation in the annealing process. 
Graphitization of the carbon is more easily controlled com- 
mercially than oxidation; therefore, the ‘Black Heart”’ is 
the more reliable product. The black fracture of our iron 
is due to the fact that in the annealing process the carbon, 
which in the original casting was all combined, has been 
separated out by decarbonization and is now found as free 
carbon or graphite of non-crystalline form deposited between 
the molecules of the iron. This form of carbon is called 
by Ledebur ‘‘temper carbon,’’ to distinguish it from its other 
forms. The presence of a large amount of temper carbon 
gives the material its black appearance. 

The iron itself, therefore, is left almost entirely free from 
any combination with carbon and possesses the malleable qual- 
ity of wroughtiron. It can be bent without fracture and with- 
stands great shock and stress without breaking. It has the 
superiority of wrougbt iron in the respect of malleability with- 
out the sometimes objectionable fibrous structure of that ma- 


354 AMERICAN IRON AND STEEL INSTITUTE, OCTOBER MEETING 


terial and with the very great advantage that it can be cast 
into all sorts of intricate shapes without difficulty, saving the 
large cost of laboriously shaping and building up the wrought 
iron. And this is not belittling wrought iron, which has its 
important place. Often combinations of wrought and malle- 
able iron are made in a structure with very distinct gain. 
Some one will say: ‘“‘Why use malleable iron any more 
when steel castings may be had?” Well, that is a very 
plausible question, for great strides have been made in steel 
casting production and certain castings have been changed 
from malleable iron to steel with improved results; but 
there are several reasons why steel will never displace malle- 
able iron for a multitude of articles. In the first place, in 
most cases if the steel could be produced in the form and 
section of the malleable casting, it would be more expensive 
and no better; for it must be remembered that while the 
tensile strength of malleable iron is somewhat below that of 
soft steel, its elastic limit is just as high, which means that 
it will stand just as much punishment as the steel. Further- 
more, it is easier and cheaper to produce many articles in 
malleable iron. The iron is fluid at a much lower tempera- 
ture than steel. To procure steel as fluid as the iron costs 
more; and when the fluid steel, at a high temperature, is 
poured into the mold, much more difficulty and expense is 
encountered than with the cooler iron. The problems of the 
foundry are comparatively simple in the case of the iron. 
Malleable iron has, unfortunately, not been produced in 
conformity with the best standards by all of its makers, and 
the poor iron made by some has brought much discredit upon 
the industry as a whole. There is no justification for this, 
because the inferior metal can be so easily distinguished from 
the good by the examination of the fractures of removed 
test lugs. All important castings should have test lugs cast 
on them for this purpose. Many manufacturers have, how- 
ever, for several years given serious scientific study to their 
product with wonderfully good results, so that from many 
of them malleable iron can now be obtained of uniform qual- 
ity and of greatly increased tensile strength without any sac- 
rifice of ductility ; for one peculiar feature of malleable iron is 
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that while the tensile strength increases, the elongation also 
increases. This is not true of any other commercial metal. 

There are two essentials necessary in the production of 
malleable iron. One is the proper composition of the hard 
iron and the other the proper heat treatment in the anneal- 
ing process. With increased knowledge and with better 
practice, the former has been greatly improved and the 
latter is secured by a proper observation of the temperatures. 
The excellence of malleable iron will doubtless be greatly 
increased by the use of the electric furnace, which insures 
certainty of proper mixture before the iron is poured, besides 
eliminating objectionable oxides. 

Malleable iron, then, due to its unique qualities, has a 
usefulness which is entirely its own and which cannot be 
taken away. Years ago it began to be used advantageously 
for agricultural implements, all sorts of farm tools, wagons 
and carriages, harnesses, stoves, pipe fittings, and for many 
other purposes. Later, the railroads began to use it, for 
many parts of the car could be made lighter and less subject 
to fracture by the substitution of malleable for gray iron. 
The railroads use it also in places where the iron is exposed 
to the corrosive action of the weather, for malleable iron is 
as non-corrosive as any of the iron products and much more 
so than steel. Tie-plates, for instance, ought to be made 
entirely of malleable iron, for the corrosion of the steel makes 
it much more expensive in the end. More recently the malle- 
ability, the lightness and the good machining qualities of 
malleable iron, as well as the fact that it could be cast into 
desired shapes with ease, have made malleable iron very 
popular for use in automobile construction. Malleable iron 
has other good qualities. Its permeability is as high as soft 
steel and its magnetic hysteresis is less. These qualities render 
this material very desirable for certain electrical machinery. 

It is seen, therefore, how important a place malleable 
iron holds in the iron and steel industry. (Applause.) 


PRESIDENT Gary: Discussion of Mr. Pope’s paper by 
Professor Enrique Touceda, Professor of Metallurgy, Rens- 
selaer Polytechnic Institute, Albany, New York. 


MALLEABLE IRON AND ITS USES 


Discussion BY ENRIQUE TOUCEDA 
Professor of Metallurgy, Rensselaer Polytechnic Institute, Albany, N. Y. 


I have listened with much pleasure to the interesting 
paper just read by Mr. Pope, who happens to be one of a 
few of the manufacturers who make both steel as well as 
malleable iron castings. For this reason I attach great 
weight to his remarks in connection with a comparison of 
these two products. 

He has admirably set forth the reasons why there will 
always be a large demand for the malleable iron casting 
and why it has, by reason of low melting point, superior 
fluidity, high elastic limit, and low cost, a certain field from 
which it is not going to be forced by any product at present 
on the market. To the foregoing characteristics I would 
add those of superior soundness and ease of machining. I 
do not share, in entirety, his comparisons of the physical 
characteristics of malleable with those of wrought iron, but 
the former certainly possesses a superior elastic limit and 
is more rust-resistant than the latter. 

When it is considered that malleable iron is a cast mate- 
rial and that wrought iron is hot worked; that their physical 
characteristics should be as close as they are is truly 
wonderful. 

I have always been very enthusiastic about malleable 
iron as a metal, even from the very start of my practical 
experience with it, back in 1896. I felt then that I could 
predict for it a bright future and great possibilities provided 
the manufacturer would depart from the crude methods at - 
that time in vogue and realize that he could not attain 
refinements with equipment that he could not control, ete. 
That he has certainly done this will be instantly apparent 
to anyone who will take the trouble to visit many of the 
up-to-date plants where they will find that the most ap- 
proved furnaces and ovens, pyrometer equipments, testing 
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departments, laboratories, and live organizations have re- 
placed the old order of things. 

I not only heartily endorse his thought that there is a 
certain field for the malleable casting that will always be 
occupied by it to the exclusion of any other kind of casting, 
but in addition feel strongly that this field is going to be 
widened in the very néar future, because I have lately seen 
castings of so superior a quality that if such can be uni- 
formly produced there is no question whatever of their mar- 
ketability in huge quantity. 

It must be borne in mind that the most important step 
in the manufacture of this product is in the heat treatment 
of the white iron casting. We all know that the efficacy 
with which this can be done depends first, upon one’s knowl- 
edge of the scientific fundamentals underlying this process, 
and second, in the possession of equipment that will enable 
one to faithfully carry out what these fundamentals indi- 
cate must be done. Improvement started with a realiza- 
tion of these facts by the manufacturer, and to-day his aim 
is to adopt any suggestion, introduce any change or install 
any equipment that may give promise of increasing the 
uniformity and physical characteristics of his product. 

It is this disposition on his part that gives me faith in 
the thought that what I have predicted will come true. 
Not the least gratifying and encouraging sign is the increas- 
ing attendance at the meetings of the various technical 
societies of so many engaged in this industry. Where five 
or six years ago this was the exception, it is to-day the rule. 
This is but natural, for with each step towards progress 
comes the desire to learn more, and I know no surer, easier, 
and more congenial manner to absorb knowledge than 
through contact with the talented men who form these 
bodies, and from a study of the papers printed in their 
transactions, many of which are classic. (Applause.) 


Presipent Gary: Further discussion by Mr: F. J. 
Lanahan, President, Fort Pitt Malleable Iron Company. 


MALLEABLE IRON AND ITS USES 


Discussion BY FRANK. J. LANAHAN 
President, Fort Pitt Malleable Iron Company, Pittsburgh 


In addition to what Mr. Pope has said in his very able 
and comprehensive paper on Malleable Iron and Its Uses, 
it would not be amiss to direct attention to a few salient 
facts regarding this material and its possibilities. 

As the author has stated, its characteristics are little 
understood, and while this undoubtedly is true with respect 
to a portion of users, it is an unpleasant commentary to 
say that it applies equally well to a small number of foundries. 

Fortunately, in recent years, there has been a decided 
change, for a few manufacturers were convinced there were 
latent virtues in this product, and they, with determination, 
worked to develop it to the fullest extent. Quite naturally, 
advantage was taken of the laboratory, and the inevitable 
research, finding solutions to these perplexing problems with 
results that were extremely gratifying. 

It is to be doubted very much whether the pioneer of 
the malleable iron industry of this country, in the early 
twenties—Mr. Seth Boyden—had the remotest idea of the 
wonderful future this material had in store. 

The malleable iron industry, following the example of 
the larger Iron and Steel Mills, had to eliminate the “‘rule 
of thumb” practise so prevalent in foundries until a com- 
paratively recent date. The foggy ideas of the old-timers 
became so entrenched in the minds of foundry operators 
that they placed sole reliance upon the ‘magic eye” of the 
superintendent. So self-satisfied in their own conceit were 
these individuals that they regarded their knowledge as to 
the mysteries of iron much superior to the student of chem- 
istry. It was not without much misgiving and dubious 
predictions as to the outcome did the practise of mixing 
the irons become the lawful possession of the chemist, who 
had previously been considered a useless personage about 
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the plant. The necessity of knowing the chemical con- 
stituents of the raw material purchased was not until re- 
cently deemed necessary. This was likewise true of the 
product. 

Through this avenue, however, the correct ratios of 
elements were so worked out, and it is now known that with 
a certain content of carbon, there should be a properly bal- 
anced silicon to give the physical properties sought. This 
is likewise true with respect to the sulphur and manganese. 
The adherence to these known ratios assures the manufac- 
ture physical properties of the highest order. 

To appreciate the value of these results it was necessary 
to establish definite methods of testing the product. Test 
bars are cast from each heat for static loading, while wedges 
likewise are made for the dynamic test. The foundries 
making car castings today work under a specification, the 
minimum requirement of which is 45,000 lbs. per. sq. in. 
tensile strength, with an elongation of 744% measured in 
two inches. 

From the results of the majority of the manufacturers 
working under this specification, it would seem that at a 
near date it will be possible to increase the requirements 
for this particular class of material. 

A large majority of the concerns are producing an iron 
much higher in physical properties than called for in this 
specification. Here are the results of one firm for the past 
twelve months, who specialize on car castings. The average 
results were as follows: 


51,000 lbs. persq.in........ ultimate strength, 
Ss SOO eee elongation, 
Mors tle =o 27,8 been He as reduction in area. 


The maximum of these tests was approximately 57,000 
pounds per square inch, ultimate, 27.3% elongation and 
34% reduction. You will readily see, this shows uniformity 
of operation. It is not uncommon to produce an iron with 
a tensile strength exceeding 60,000 pounds per sq. in. 

The following incident is cited wherein a period the iron 
ranged from 60,000 to 65,000 Ibs. tensile strength with an 
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elongation of 914% to 1744%. This was made possible by 
being able to procure exactly the kind of raw material neces- 
sary to make such metal. The physical properties are called 
to your attention, simply to show the possibilities of malle- 
able iron. 

In conjunction with the improved quality of product 
obtainable today, the founder is producing his castings sound. 
The question of feeding the castings with heads and risers 
to insure soundness went hand in hand with the increased 
strength. There was at one time a fallacy that a malleable 
iron casting could not be manufactured with a section in 
excess of 14’. Today in making castings for car work, 
foundries have not encountered any sections that engender 
trouble. We are making quite a tonnage of castings ranging 
in thickness from 114” to 114”. 

The perfecting of the processes of making good malleable 
iron is likened to the adage, ‘‘Perfection is made up of trifles, 
but Perfection itself is no trifle.” 

The excessive demands placed upon the malleable iron 
industry has been due in a large measure to the advent of 
the automobile. It is in this field that malleable iron has 
played an important part in which machinability and 
strength have been paramount. The automobile manufac- 
turer desires a metal that will machine easily, combined with 
strength and yet within a limited weight, so as not to lumber 
the car with excessive material. 

Quite frequently in the past year and a half have the 
malleable foundries been called upon to make some malleable 
castings for railway cars where malleable iron had not been 
considered previously. This would indicate a renewal of 
faith in a material that can be depended upon when made 
by a reputable manufacturer, if the sections are properly 
designed by the engineer. 

Attention need only be called to the great possibility of 
malleable iron for munitions in the way of grenades, fuses 
and various forms of bombs, to show what an important 
part this material can take in upholding the arm of our 
government in the great war of democracy. This industry 
in common with every allied craft composing the American 
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Iron & Steel Institute, holds itself in readiness to answer 
to the utmost of their ability, the call of the President and 
the Committee on National Defense, to serve the Gov- 
ernment, with patriotic fervor to the fullest extent of the 
capacity of the foundries and the energy of their employees. 
_(Applause.) 


PresipeENT Gary: Further discussion by Mr. F. E. 
Nulsen, President, Missouri Malleable Iron Company, of 
East St. Louis. 


MALLEABLE IRON AND ITS USES 


Discussion BY FRANK E. NULSEN 
President, Missouri Malleable Iron Company, Hast St. Louis, Ill. 


Mr. Pope’s paper, in spite of its brevity, has so fully 
and completely covered the ground that he has left no new 
points for me to bring out. Nor can I differ with him on a 
single statement he has made. I can only therefore discuss 
and amplify some of the points he has brought out. 

As Mr. Pope says, the manufacture of agricultural im- 
plements were the first to recognize the merits of malleable 
iron. American farm implements, because of their superior- 
ity, have found their way to every part of the globe. Their 
lightness and great strength have made them successful in 
competition with foreign-made implements. The ability 
of the American manufacturer to build a lighter and stronger 
machine than his competitor was due almost entirely to his 
liberal use of malleable iron; malleable iron, by the way, 
being a product which for some reason is but very little 
known in Europe, its manufacture being almost an exclu- 
sively American industry. 

Malleable iron possesses one quality which Mr. Pope has 
not brought out—its ability to resist wear. Several manu- 
facturers of malleable iron have for years been making 
wagon skeins of this material and guarantee their malleable 
skeins to outwear two or three sets of steel skeins, a guaran- 
tee they have no difficulty in making good on. 

The reason that malleable iron makes a fine bearing sur- 
face is because of the presence of a large percentage of 
graphitic carbon. 

The field for malleable iron has been greatly broadened 
in the past few years, due to the high cost and inability to 
secure deliveries on brass castings, aluminum castings and 
forgings. A vast number of parts, formerly made of these 
materials, have therefore recently been made of malleable 
iron. Because of its cheapness and the satisfaction it has 
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given, malleable iron will probably in most cases be used 


’ permanently in these new fields. 


I want to lay stress on what Mr. Pope has said about the 
resistance to oxidation of malleable iron. I have seen tie 
plates made of malleable iron which have been in use for 
ten or twelve years and which showed scarcely a depreciable 
loss in thickness due to oxidation, whereas, the average life 
of steel tie plates, due to wastage from oxidation, is about 
five or six years. In this field a higher first cost has pre- 
vented the extensive use of malleable iron tie plates. Due 
to the present high cost of steel, a malleable tie plate can 
be produced today as cheaply as a steel one and railroad 
engineers would do well to take advantage of this condition 
and thoroughly test out the malleable tie plate. 

We are hearing a great deal these days of the advantages 
of heat treatment. Heat treatment reduces the crystalline 
structure, removes internal strains and consequently greatly 
increases the ability of the material to withstand shock. 
Malleable iron, because of its process of manufacture, is 
essentially a heat treated product. Its crystalline structure 
is very fine and to this quality is due its ability to withstand 
shock and vibration and to stand up well in extremely cold 
weather. 

The one great argument used against the more extensive 
use of malleable iron has been its lack of dependability. 
That argument, however, is rapidly disappearing. ‘The 
old rule of thumb in the manufacture of malleable iron has 
been replaced by scientific methods. Only a decade ago 
it was the exception, rather than the rule, to see a malleable 
iron plant equipped with a chemical laboratory. Today 
every first class institution is not only equipped with a 
chemical laboratory but is equipped to make microscopic 
examinations which have been found to be a greater aid in 
the production of a uniform quality of metal than the chemi- 
cal analysis. This equipment has shown the importance of 
temperature control, and annealing ovens in most up-to-date 
plants are now equipped with pyrometers connected with 
recording instruments, making it possible to secure almost 
absolute uniformity of results. 


364 AMERICAN IRON AND STEEL INSTITUTE, OCTOBER MEETING 


Until all plants have introduced scientific methods of 
manufacture, it would be well for every consumer of malle- 
able iron to heed Mr. Pope’s advice and have a small test 
lug cast on every casting, which will conclusively show the 
quality of each piece and prevent iron of inferior quality 
getting into service. (Applause.) 


PRESIDENT GaRy: Further discussion by Mr. J. S. 
Haswell, of the Dayton Malleable Iron Company, Dayton, 
Ohio. 
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MALLEABLE IRON AND ITS USES 


Discussion BY JOHN C. HASWELL 


President, The Dayton Malleable Iron Company, Dayton, O. 


Mr. Pope has ably covered in a brief and comprehensive 
paper a vast field, touching as he has upon every phase of 
the manufacture and use of malleable iron. 

He has truly said that steel will never entirely replace 
malleable iron for a multitude of articles and it might further 
be said that many competent engineers are of the opinion. 
that in numerous instances substitutions of steel for malle- 
able have been made that were not justified and that as 
malleable iron becomes more thoroughly understood and 
appreciated it will eventually find its proper place wherever 
such substitutions have occurred. In time, of course, scien- 
tific design will take the place of guess work in the determi- 
nation of these matters and when that day comes malleable 
will be in far more general use than it is today. 

The scope of Mr. Pope’s paper being so essentially broad 
it was of course impracticable for him to discuss in detail 
the multi-various uses of this product, hence it may not be 
inappropriate to refer more in detail and yet briefly to one 
of the particular uses of malleable iron which he mentioned. 
I refer to the automobile, the development of which has 
opened a very broad field for all kinds of steel and iron. 
In this great industry the most brilliant engineering talent 
has been developed so that while malleable iron is very 
largely used in motor car construction it is probably more 
intelligently and scientifically employed in this field than 
in any other, due, of course, to the exact science which the 
building of automobiles has already attained. Some one 


has probably said ere this ‘Where is there much malleable 


iron used on an automobile?” The question might be 
answered by asking where it is not used. The wheels, 
whether wood or metal, have malleable hubs; the steering 
gear, transmission, rear axle, springs, body, lamps, wind 
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shield, magneto and self starter are generally supplied with 
malleable iron parts, not to mention the thousand and one 
accessories such as license brackets, wrenches and tools in- 
numerable. May it not be profitable to consider for a 
moment why malleable iron is so’ largely used in this in- 
dustry? We will find that among the reasons is its general 
adaptability and great strength in proportion to area, easy 
machining qualities and last but not least intelligent and 
scientific designs. In the most popular car made in the 
country today, there are about one hundred parts made of 
malleable iron while in the higher priced cars there are about 
the same number. : 

Mr. Pope has spoken of the importance of inspection 
and too much stress cannot be laid on this point. Here 
again most industries can learn something from the automo- 
bile manufacturer. Practically all the large motor companies 
not only employ a corps of competent: inspectors but they 
have established chemical and physical laboratories where 
scientific study is given to the characteristics of all materials 
used in the construction of the car. It is not unusual now 
for a foundry to have a defective casting returned accom- 
panied by a chemical analysis of the product and an opinion 
concerning the methods employed by the foundry. While 
some of these opinions may not harmonize with the viéws 
of the foundryman the practice has a tendency to keep him 
alert and if other lines would take as much pains to relate 
cause and effect there would be less of arbitrary and more 
of intelligent and discriminating decision in the selection 
of metals for various designs. 

Mr. Pope has also touched on the research work which 
has been carried on for a number of years by malleable iron 
manufacturers with a view to improvement in processes 
and product. Probably no other branch of the metal work- 
ing industry has been more active in this respect so that 
today practices are standardized and modernized until many 
of the old uncertainties and difficulties are eliminated en- 
tirely. A start has also been made toward providing reli- 
able literature for students who wish to know something 
of the process of making malleable castings. Our colleges 
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- and technical schools have had almost nothing heretofore 
of a satisfactory nature along this line while all branches of 
the steel industry are liberally provided with text books 
and literature of a comprehensive and reliable character. 
It is therefore a reasonably safe prediction that malleable 
iron will continue to find an ever increasing and expanding 
field of usefulness and in the not distant future its proponents 
fully expect to see it replace steel in many places where the 
latter has been improperly substituted for malleable. (Ap- 
plause.) 


PRESIDENT Gary: So far as I understand the discussion, 
we may as well make it unanimous. ‘The Export Trade as 
Affected by the War,” by Mr. Eugene P. Thomas, President 
of the United States Steel Products Company, of New York. 
(Applause. ) 


THE EXPORT TRADE AS AFFECTED BY THE WAR 


EuGENE P. THOMAS 
President, United States Steel Products Co., New York 


Foreign trade, instead of being merely a contributing 
factor, has become an indispensable element of our indus- 
trial prosperity. Henceforth, we must accustom ourselves: 
to regard it as vitally necessary to our material well-being, 
no less than to our national safety. We have come slowly 
to realize the significance of what is called “militant com- 
merce.”’ We understand, as we never did before, the con- 
sequence that its prosecution entails. In their penetration 
of the markets of the world, German manufacturers and 
merchants had behind them a government whose ideals of 
national greatness were purely military. German commerce 
was the advance guard of German conquest, and the sacrifices 
made to forward the one were regarded as a legitimate con- 
tribution in the progress of the other. 


It was largely due to the reaching out of Germany 
toward world dominion that there took place in the latter 
part of the nineteenth century an abnormal development of 
the German steel industry—a development involving capac- 
ities far in excess of the apparent demand. This excess was, 
in some years, equal to 40 per cent. of the total production, 
and for the surplus thus created markets had to be found 
without regard to the immediate profit they might yield. 
Hence, during the development of the American export steel 
trade of the ten years preceding the war, we encountered 
constantly and everywhere the systematic sale of German 
steel at whatever prices the buyer was willing or able to pay 
—prices which, more often than otherwise, were less than 
the net cost of manufacture in Germany plus transportation 
charges. This was one of the results of the well-known 
German policy of “dumping” as a means of securing undis- 
puted possession of a given market, and affording justifica- 
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tion for the existence and expansion of capacity designedly 
greater than normal demand required. 


Toe War Marnity A Marrer or METALLURGY 


While the prospects after the war of our export trade in 
iron and steel and their manufactures are of present interest, 
due emphasis must be given to the part which metallurgy 
has played alike in provoking and in prolonging the present 
conflict. When the Germans seized and, in spite of the 
Allied victory on the Marne, held the Briey basin, they 
expected the prompt collapse of France. For this basin 
contained nine-tenths of all the French deposits of iron ore, 
and of 127 blast furnaces in active operation in 1918, 95 
were in the war zone and in the possession of the enemy. 
Thanks to the British Navy, France still possessed the free- 
dom of the seas, and from England and the United States 
were poured in supplies of munitions of war pending the 
utilization of unworked deposits of inferior ore outside of 
Lorraine. A new equilibrium between supply and demand 
was finally established, but it is no exaggeration to say that 
for months the very existence of France hung on her sup- 
plies of steel. So also, for that matter, did the victorious 
advance of Germany. Addressing the Imperial Chancellor 
on May 20, 1915, the representatives of six important indus- 
trial associations said: 


If our production of iron and steel had not been doubled since 
last August, it would have been impossible to continue the war. 
As raw material for the manufacture of these immense quantities 
of iron and steel, the “‘minette” (i.e., the ore of the Lorraine mines) . 
takes a place of continually increasing importance; for this is the 
only ore which we can get out of our mines in continually increas- 
ing quantities. From sixty to eighty per cent. of our iron and 
steel is, at present, being made from the minette. If the produc- 
tion of the minette were interrupted, the war would be as good 
as lost. 


There could be no plainer admission that modern war, 
when waged on a large scale, between antagonists of approxi- 
mately equal power, is mainly a matter of metallurgy. But 
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a similar remark applies to the competition for foreign trade 
after the conclusion of peace. Stimulated by the demand 
created by the war, the productive capacity of this country 
has been enormously increased. The same thing has occurred, 
although not to so great an extent, in Great Britain, Canada, 
and France, while new Iron and Steel industries have been 
created or expanded in other countries, as in Australia, India, 
China, and Japan. 


IRoN AND STEEL AFTER THE WAR 


After the war we shall find ourselves probably with an 
annual capacity of 35,000,000 to 40,000,000 tons of finished 
steel, and if the domestic consumption is not greater than 
its maximum in the past, it will leave probably 8,000,000 to 
12,000,000 tons to find export markets; in other words, from 
30 per cent. to 100 per cent. more than the present abnormal 
Steel exports, which are largely for war requirements. 

England, with 8,000,000 tons before the war, will have 
12,000,000 tons after it is over. The productive capacity of 
France and Germany must largely depend on the future of 
Lorraine and its ore deposits, as well as of the coal in the 
valley of the Sarre. The coal mines were acquired by Ger- 
many in 1815, and the iron mines in 1871. In the event of 
the retrocession of both to France, her annual production 
of iron ore would be raised to 43,000,000 tons, while that of 
Germany would be reduced to 8,000,000. In addition, France 
would have a new annual production of 16,000,000 tons of 
coal—an important addition to her capacity to develop her 
own iron and steel industries, instead of feeding those of 
Germany. 


Worip ENTERPRISES Fottowinc Proper PEACE 


Whatever the distribution of the European ore supply, 
it may be confidently asserted that our capacity after the. 
war will represent nearly, if not quite, as much as that of all 
other steel-producing countries combined. We shall thus be 
as urgently in need of foreign markets for our products as 
the Germans ever were. But there would seem to be no 
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reason to apprehend the post-bellum ‘“‘glut”’ of steel which 
some pessimistic observers have prophesied, at least during 
the first few years after the advent of peace. The destruc- 
tion which has followed in the track of war has been so 
thorough and widespread, the depletion of existing stocks 
so complete, and the suspension of antecedent enterprises so 
much the rule, as to preclude any doubt about the steel- 
making capacities of the world during the period of rehabili- 
tation being fully employed. The heavy demands on rail- 
roads from the extraordinary volume of traffic in recent 
years and the inadequate capacity of the steel mills of this 
country to meet these requirements, necessarily implies 
that an immense tonnage will be needed for repairs and new 
equipment as soon as the exigencies of war demands permit. 
In addition to all this, the regeneration of the ship-building 
industry in this country will continue to provide a tremen- 
dous outlet for steel, and the coming demand for structural 
shapes and other building materials may be partially gauged 
from the fact that building statistics show that new con- 
struction has been greatly curtailed as a result of the war 
requirements. The same statement applies to Europe 
as a whole no less than to the more progressive sections of 
other continents, and there can be little question that after 
the war the demand for steel will be sufficient to keep the 
industry on a stable basis for a considerable period. 

As for the prospects of the more distant future, there is 
one point which cannot be too strongly insisted on, because 
it is frequently lost sight of, and that is the incalculable 
influence on the material development of the world of con- 
ditions of peace under which there will be equal oppor- 
tunity for, and under which it will have been made safe for, 
commerce and industrial enterprise. Take the one item 
of railroad construction, which in two great continents— 
Asia and Africa—has been heretofore dominated not by 
commercial but by political considerations. After the 
peace, which we are all agreed in assuming will not be a 
German peace, no cloud will rest on the international status 
of such an enterprise as the Bagdad Railway. It will be 
one of the chief links in the great chain of overland routes 
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between Europe and Asia, stripped of all the perils to the 
world’s peace that inheres in so-called ‘‘peaceful penetra- 
tion.” Its operation, as a purely business undertaking, 
will promote the construction of a network of railways in 
Persia; it will be linked with the Indian system on the one 
side and the completed Cape to Cairo line on the other. It 
will be a part of a great international highway that will 
draw closer the bonds between three continents and will 
cut in two the time consumed in traveling from Europe to 
Australia. 

And this is but one of the great world enterprises to which 
a secure peace among nations, divested equally of the power 
and the desire to make war on each other, will bring a stimu- 
lus and support hitherto unattainable. It should be safe to 
predict that the ten years succeeding the conclusion of peace 
will be such an era of railroad construction as the world has 
not seen. And where the railroads go, into lands old and 
new, there will be created a demand for the utmost volume 
of manufactures in the service of an improved agriculture, 
of irrigation, of mining, of the utilization of water power, 
and of the processes of an expanded and diversified industry. 
No ‘‘glut”’ of steel should be apprehended in the saner, 
soberer, and chastened world which will emerge from the 
stern ordeal of the awful struggle by which it is now con- 
vulsed, because what we call the process of reconstruction 
will simply be the beginning of an unexampled development 
of the productive energy of the newly enfranchised nations. 


PRIMARY REQUIREMENTS FOR PARTICIPATION IN 
FOREIGN COMMERCE 


But it should be recognized that our share of this process 
will be small or great in proportion as we are able to co- 
ordinate our vast and varied productiveness to a:common 
end. The necessity of balancing imports and stabilizing 
exchange; the creation of an American merchant marine, 
the necessity of compensating the output of additional 
capacity by increase of exports, and the advisability of 
meeting the combination of our competitors in foreign mar- 
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kets by the use of similar weapons, would seem to be among 
the rudimentary requirements of the situation. It is mani- 
festly of the greatest importance, for example, that we main- 
tain imports of necessities, such as manganese ore from 
Brazil, nitrates from the west coast of South America, pig 
tin from the Straits, wool, coffee, rubber and other com- 
modities. These extensive and valuable imports must be 
balanced somehow, either by the maintenance of an export 
trade with these countries or in the familiar triangular 
fashion of equalizing them by exports to other countries 
which make the required payments to our creditors in goods 
of their own. 
All of the European countries now at war will be under 
the most urgent necessity of exporting their products to the 
greatest possible extent as a means of rehabilitating exchange 
and of paying for needed imports. We may expect, as a 
consequence of the experience gained during the war, that 
the manufacturing nations of Europe will have learned the 
absolute necessity of organization, co-ordination and co- 
operation. If we are to meet them in foreign markets on 
terms of equality, it will be necessary not only that we estab- 
lish methods of mutual co-operation, but that our govern- 
ment aid and protect us at least as effectively as our com- 
petitors will be aided and protected by their respective 
governments. In this connection the following report of the 
Committee of the British Iron and Steel Institute, on the 


re-organization of British Steel trade, is of interest: 


It is clear to the Committee that the one outstanding feature 
which has been revealed by their work, so far as it has gone, has 
been the eliciting of the almost unanimous opinion that if the 
steel industry in this country is to maintain its position, it must 
be by some great broadening of our commercial organizations that 
would lead to economies far and away outweighing any other 


~ element in the situation, and long ago realized and adopted by 


our foreign competitors. The view is held in trade circles that 
the industry can hardly hold its own in open competition with 
other steel-producing countries unless the contemplated scheme 
includes a central selling board under whose control orders would 
be allocated to the works in proportion to their capacity. 
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Our NEED or A MercHANT MARINE 


Our country has had to pay dearly for our abject sub- 
mission to the decay of our merchant shipping in foreign 
trade. But the lesson has been learned and with it has come 
a recognition of these fundamental principles; we must be 
enabled to freight our products to foreign markets at a cost 
not exceeding that which will be available to our competitors, 
and this will be possible only if we have an American mer- 
chant marine unhampered by restrictions from which our 
chief competitors are free. The British shipping industry, 
which for generations has been and is still by far the 
greatest in the world, was built up by the exertions of the 
men engaged in it. It prospered because it was free from 
restrictions to which its competitors were subject. Theories 
to the contrary notwithstanding, we cannot have, in time of 
peace, an American merchant marine worthy of the name 
unless it be profitable to operate it without subsidy or sub- 
vention. This is manifestly not possible upon any practical 
or permanent basis so long as it costs more to operate an 
American steamer in ocean-going commerce than a foreign 
steamer in the same trade. Unsubsidized steamers have 
always been able to make a better showing for their owners 
than the subsidized ones, and it is certain that while a large 
majority of the British lines have received no subsidies from 
their Government, they have nevertheless grown and pros- 
pered, and have found no difficulty in competing with the 
subsidized lines. I repeat that what is necessary for the 
future growth and success of the American merchant marine 
is that it be placed upon a footing of equality with its chief 
competitors; with a fair field and no favor, repealing all laws 
which experience has shown to be detrimental to its growth, 
thereby leaving American enterprise free to achieve a suc- 
cess equal to that which the British shipping industry, 
unhampered by restrictive laws, has been able to accomplish. 

The present plans of the United States Shipping Board, 
involving the building of millions of tons of ocean-going 
steamers, are not of greater consequence to the future of the 
export and import trade of the United States than they are 
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to the maintenance of the steel industry on that high plane 
of efficiency and maximum output which it has reached 
during the past year. There has been afforded, through the 
unexpected exigencies of this war, a hitherto undreamed of 
opportunity for governmental assistance in the upbuilding 
of a great merchant marine, as well as a striking illustration 
of the means by which American manufacturers can co- 
operate under government sanction and supervision for the 
supply of materials in enormous quantities. Idealized by 
the patriotism and loyalty which it has exemplified, we have 
had a close affiliation between the government and the great 
industrial activities of the country, the value of which in 
solving the special problems of the present, 1s of good augury 
for the service it may render in meeting the demands of 
the future. 


Patriotic SERVICES OF AMERICAN IRON AND SrreL MEN 


The American steel manufacturer has not only been 
called upon, in common with his fellow citizens, to yield a 
large proportion of his earnings in the form of taxes for the 
common weal, but he has ungrudgingly and voluntarily 
assented to the fixing of fair and reasonable prices much less 
than those dictated by the natural laws of supply and 
demand. This sacrifice has been willingly made in order 
that our government and its allies, as well as domestic 
consumers, may be able to procure the material they need 
at prices based upon costs with a fair margin of profit. 
Demands aggregating millions of tons have already been 


_ made upon these manufacturers, to which absolute priority 


has been and will continue to be given in the execution of 
orders. The fact cannot be too clearly recognized by the 
country as a whole that, thanks to the unexampled resources 
and efficiency of the steel industry and the unswerving 
loyalty and patriotism of its officers and employees, the one 
great factor in the successful conduct of the war, aside from 
men and money—that is, munitions of steel—will be pro- 
vided in any quantity that may be required. 

To this end the steel industry has cheerfully submitted 
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to the partial abandonment of its ordinary lines of manu- 
facture and, consequently, of the exploitation of materials 
of special manufacture required solely for domestic con- 
sumption, as well as the abridgment of its regular export 
business and to interference with the natural supply of 
materials required for its regular domestic trade. It is 
co-operating vigorously with the War Trade Board in respect 
to export control of articles which it is desired to conserve 
for Allied or domestic use. It has voluntarily refrained, 
long before any embargo or license restrictions were imposed, 
from selling to neutral markets, at favorable prices, a much 
greater tonnage of steel which the world has demanded from 
us, because the industry realized the necessity of conserving 
a sufficient supply for the expected requirements for ships, 
for the Allies, for our railways and any domestic use essen- 
tial to ultimate war purposes. It has released its ships, 
when they could possibly be spared, to the Shipping Board 
to aid in the transport of troops and munitions; it has since 
the outbreak of the war and long before regulations were 
established as to trading with persons suspected of enemy 
affiliations, scrupulously withheld from any commerce with 
them, which might conceivably benefit the enemy. All of 
this, and more, is the rightful contribution of the industry 
to the prosecution of the war for human freedom. But will 
it be considered as asking for more than its just rights if, 
when the war is over and it has to face the re-organization 
naturally attendant on a return to normal conditions, it 
should demand that it be reasonably protected—upheld and 
encouraged in its efforts at home and abroad to maintain 
its business on a basis of just prices and equitable returns? 
(Applause.) 


PRESIDENT Gary: Discussion of this paper is now in 
order. (After a pause.) If there is no discussion, we will 
listen to some announcements by the Secretary. 


After some announcements by the Secretary, the Insti- 


tute adjourned, to meet in Dinner Session at seven o’clock, 
Pee: 
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EVENING SESSION 


The usual banquet of the Institute was held on Friday 
evening, October 26, in the ballroom of the Hotel Sinton. 
The President of the Institute, Hon. Elbert H. Gary, acted 
as toastmaster. 

After the banquet had been partaken of, the toastmaster 


called the meeting to order and said: 


I have been furnished a program by the committee, as 
usual, and will follow that, perhaps not exactly in the order 
given but until it is finished, and after that, if I am requested, 
will call upon other speakers who may possibly respond to 
a call without previous notice. I think most of the speakers 


on the program have not had much opportunity to prepare, 


though I am not certain of that. Some have had a short 
notice. As the program is very long and correspondingly 
interesting, the Toastmaster will take no time, but will give 
all of the remaining time to the speakers. It is my pleasure 
to introduce the foremost citizen of Cincinnati, the Honor- 
able Charles P. Taft. (Applause.) 


Hon. Cuas. P. Tarr: Mr. President and Gentlemen of the 
American Iron and Steel Institute: I have had a little time 
to prepare, and what I am going to say, I have put on paper, 
and I propose to read it so that I will not digress too far. 

This is a banner week for Cincinnati from the stand- 
point of patriotism, of industry and of education. I say 
of education because the Symphony Orchestra, a great 
educational force of our City, gave its first concert of the 
season this afternoon. From a patriotic standpoint, we 
rejoice in the success of our Second Liberty Loan subscrip- 
tion. A number of years ago, Cincinnati borrowed in 
London ten millions of dollars to begin the building of 
the Southern Railroad to Chattanooga. She paid interest 
at 7 3-10 per cent. per annum. It cost the city something 
over thirty millions of dollars to build the railroad. During 
the last two weeks, Cincinnati has been subscribing to the 
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Second Liberty Loan, and on Wednesday afternoon, she 
‘-had turned over thirty-eight millions of dollars, three millions 
more than her maximum allotment. (Applause.) Formerly 
she borrowed ten millions on a7 3-10 per cent. basis; now she 
loans to our country over thirty-eight millions on a four 
per cent. basis. I confess we did not quite understand our 
financial capacity until this exigency arose. 

But, gentlemen, it was necessary to put the Liberty Loan 
behind us, before we could adequately and satisfactorily 
entertain the premier industrial organization of the world. — 
(Applause.) You know, the men who do things here are 
the Cincinnati members of your Institute. We appreciate 
the fact that your Institute accepted their invitation to 
come to Cincinnati this year, and we will do what we can 
to make your visit a success. We have rather a warm feel- 
ing for the Cincinnatians who are members of your Institute. ~ 
It is true, we cannot boast of great iron or steel works in 
our City. I notice that my friend, Mr. Meacham, to-day 
delivered an address before your organization upon the 
“Industries of Cincinnati.”” He might have enlarged upon 
the diversity of our manufacturing interests and described 
some of our factories, the largest of their kind in the country. 
We know that we have no place in Cincinnati for a blast 
furnace or a steel plant. What makes the iron and steel 
men popular here is the fact that, while they build their 
furnaces in Illinois, or Cleveland, or Buffalo, or the Hanging 
Rock region, or the Virginias, nothing has been able, up to 
the present time, to separate them from their home life in 
Cincinnati! (Applause.) They live here and are a part 
of the City’s assets. I wish to extend to the Institute a 
cordial and hearty welcome to our City and to assure its 
members, that wherever they may go to-morrow they will 
find the latch string out and a generous hospitality awaiting 
them. (Applause.) 


PRESIDENT Gary: I have the honor to introduce Mr. 
George M. Verity, of Middletown, Ohio. (Applause.) 


Mr. Grorce M. Verity: Mr. President and fellow mem- 
bers of the American Iron and Steel Institute: I feel it a great 
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honor to be here, as a member of the great Iron and Steel 
Institute of America. I feel it a still greater privilege to 
have the opportunity to speak for a moment to a group of 
men who are to-day such a large factor in shaping the 
destinies of the greatest liberty-loving people in all the 
world, if not of civilization itself. 

When the chairman of the speakers’ committee asked 
me if I would say something this evening, he telephoned 
me, and I asked him what he wanted me to talk about. He 
said, “Anything that you like,—anything that will amuse 
the audience!” Now, if he had just held the phone for a 
moment, and given me a chance to think, I would have told 
him that the only amusing thing I knew how to do was to 
play golf! (Laughter.) If any of you doubt that, I will 
challenge you to a game to-morrow afternoon! In going 
over my mail yesterday morning, I noticed one great large 
envelope on which was printed in large type, these words: 
“Tt is not what we work at but what we play at, that makes 
us what we are.’’ That’s one of the most discouraging 
statements I have ever heard, for if I and some of my friends 
in the steel business in this country, who are “dubs,” are 
going to be the product of our golf game, I can only say, 
“Lord pity the product.” (Laughter) 

As a member of the local committee, I want to express 
my appreciation of the magnificent attendance here in Cin- 
cinnati to-day at this Convention, considering the strenuous- 
ness of the times, and the fact that this meeting was held 
at the latter end of the week. I was more than surprised 
and pleased when I came down from Middletown this 
morning to find such a splendid attendance, and I am sure 
that it proves that the spirit of unity and co-operation, that 
our distinguished President has worked so hard and so ably 
to engender during the last few years, has been growing 
year by year, and I think you will agree with me that to-day 
it is a great national asset. (Applause.) I am sure. that 
Cincinnati is proud to have this great Institute hold one of 
its regular meetings in its midst, and I feel certain that the 
good people of Cincinnati must have been influenced by the 
warmth of your friendship and the nearness of your presence 
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when they went over the top in such magnificent shape just 
a few days ago, in so largely over-subscribing their maxi- 
mum quota in the second Liberty Loan. (Applause.) 

No single group of men in all the world have a larger 
responsibility to their government or a greater opportunity 
to serve that Government and humanity than have this 
group of men here to-night. Iron and steel have become the 
very backbone of civilization, both in times of war and in 
times of peace. In war they are required for defense, and 
as an instrumentality to be used in every crusade for the 
maintenance of labor. And in peace the iron and steel 
furnaces, developed as those mills are, are the backbone 
of civilization. So should their makers be the very heart 
and soul of our modern society, known as Government. 
We should be the right hand to light the way of justice and 
mercy, and a tower of strength in the real progress of the 
world. 

Our duty for the moment lies in production—more pro- 
duction, greater production—co-operation, service ‘and sacri- 
fice; and in all those things we can show the caliber and 
volume of our patriotism, and there are no more patriotic 
men in all the world than the men who are gathered here 
to-night. (Applause.) We have proved that on every occa- 
sion. We should leave nothing undone to uphold the hands 
of our Government. 

In these days of trial, America’s mission is to save the 
world during the war and to help make it safe from savagery. 
After the war, the stars and stripes must represent the world, 
industrially, commercially, financially, and in ideals and 
accomplishment, and in fact, everything that makes life 
worth while. No more serious situation ever existed in 
the history of the world, no greater task was ever to be per- 
formed. It may take three months; it may take three years. 
But, tremendous as are the problems involved with civiliza- 
tion itself in the balance, I know you feel as I do that we 
are fighting because we know we are right; and that once 
drawn in the cause of liberty, America has never sheathed 
the sword, except in victory, and we shall see it through to 
the end, cost what it may! (Applause.) 


cd 
5 


IMPROMPTU REMARKS—VERITY 383 


The Kaiser informed us through our accredited repre- 
sentative that he would take no nonsense from us after the 
war. Our subscription to the Liberty Loan, our hearty, 
prompt, and generous response to all the things that have 
been asked of us by our Government, is our answer to the 
Kaiser, that great High Priest of Evil, and to his sniveling, 
cowardly accomplices, who, to accomplish their dastardly 
acts, would destroy the womanhood, the motherhood, and 
the childhood of the world, that we will give them all the 
nonsense they want during the war, and that after the war, 
there will be no Kaiser to menace the peace of the world! 
(Applause. ) 

As serious as is the task in hand, it seems to me that 
we must find time to give earnest thought to the subject, 
“After the war, what?” Three years are a short time in 
the span of life, but not in the face of all time; and I feel 
we should, even at this early date, be giving much thought 
to the conditions under which we must live and work after 
the great war is over. We shall find ourselves living in a 
new world, under absolutely new and changed conditions. 
The old order of things will have passed away, and we must 
face the new order. As great as are the problems of the 
world war, I believe that those to be solved after the war 
will be even greater. To my mind, the great problem we 
will have to meet after the war, when re-adjustment comes 
and re-construction follows, will be to make ourselves as 
efficient, industrially and commercially and in every other 
way, as any other nation in the world, because I believe the 
race in the commerce of the future is going to be to the effi- 
cient. It has only been a short time since France sent a 
commission here to investigate our industrial conditions 
and to determine what she could do to make her factories 
more efficient after the war. In Germany they have given 
much thought to what they were going to be doing after 
the war. Engaged though they are in a struggle to the 
death, they are giving thought to that question every day. 
It is within our power and it is a part of our responsibility 
to live in the commerce and finance of the world after the war. 

Now, what can we of America do to accomplish that end? 
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Can we give it less thought than those nations who are 
struggling so much harder than we are to-night? I feel 
that it is up to us to be looking ahead. No nation and no 
industry can live without vision, and we must be looking 
ahead to see what is coming to us. 

After the war, I believe that this great steel industry will 
not only lead the world as steel manufacturers, but we should 
lead the world in creating stable industrial conditions; we 
should, if possible, solve the problems between employer 
and employee. Much has been done by many industries 
in this great business.- The great corporation of which our 
President is the head has done possibly more than any other 
business organization in the world to bring about satis- 
factory and permanent industrial conditions. There are 
many of us who feel that we have accomplished something 
in our several communities, and that we have a sound in- 
dustrial condition; but gentlemen, we want community of 
effort along those lines. And the concern that feels that 
they can build up merely locally such industrial conditions 
as will protect them from the troubles of the dissatisfied, 
are simply patterning after the ostrich that sticks his head 
in the sands. We are bound to be influenced and affected 
by the general conditions through the country. So that 
I am as much interested in the conditions in your works as 
you are interested in the conditions in my works. And we 
ought to see to it together that at this stage of the game 
and in the great development we have made in all these 
things in America, we come together -and talk over frankly 
and fully what has been accomplished by our various parts 
and send our conclusions out in the form of a report, so that 
all of the industries can use it. We ought to sit down and 
figure out what more we can do to stabilize labor and all 
industrial conditions, to the end that we may secure that 
efficiency that will enable us to lead in working out the desti- 
nies of this great country. We must be giving thought to 
all those questions; they should have their proportion of 
thought on the part of all the members of the Institute. 
In the meantime we must leave nothing undone to help 
bring back victorious the flag that we have sent across the 
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water; and not only to bring it back in victory, but to bring 
it back at the earliest possible day! (Applause.) 


PRESIDENT Gary: I now present our old friend, Captain 
Robert W. Hunt, of Chicago. (Applause.) 


Caprain R. W. Hunt (standing on a chair): Mr. Presi- 
dent, Ladies and Gentlemen: Excuse me for “taking the 
chair.’ But I am reminded of an incident which happened 
in the life of a fellow Chicago townsman, Mr. James Scott, 
when he was presented to the Clover Club of Philadelphia, 
which, as you will recall, is noted for the hearty reception 
it gives to those gentlemen who are presented at its dinners. 
Mr. Scott’s stature was certainly no greater than mine—per- 
haps not quite so great. When he stood up and attempted 
to reply, the general exclamation went over the room, 
“Stand up, Mr. Scott!’ “Mr. Scott, why don’t you stand 
up?” So, I thought, at least, I would deprive you of the 
opportunity of sending that shaft at me. (Laughter.) 

But seriously, gentlemen, I am very much honored, as 
my friend, Mr. Butler, would join me in saying, to have this 
opportunity of speaking to “my boys,” and it certainly 
makes us proud to know that that industry in which we 
have spent the best part of our lives is now represented 
by the class of men who are here to-night. No wonder that 
this country leads the world in that industry. It could not 
be otherwise. And to-day, Mr. President, as I was listen-. 
ing to your patriotic address and to those patriotic senti- 
ments expressed by those who listened to you, I was reminded 
of the old historic incident that dates back to the War of 
the Rebellion, which perhaps may be known to some of 
you, but by others, perhaps, it may have been forgotten. 
You will recall the devastation that was created among the 
choice ships of our navy, in Hampton Roads, by the Merri- 
mac. After the destruction of those great vessels, the fur- 
ther bombardment of our scattered cities by the Merrimac 
was halted by the unexpected presence of the Monitor. 
Perhaps you do not know that at the time the Monitor fought 
that battle, she was not the property of the National Govern- 
ment. The naval authorities of those days could not be 
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convinced of the soundness of Captain Eriesson’s idea of an 
armed vessel and a revolving turret, and declined to sanction 
or to furnish the funds for the construction of such a vessel. 
It fell to the patriotic devotion of two iron masters, John A. 
Griswold and John F. Winslow, of Troy, New York, to 
advance the money for the construction of that boat. And, 
while William Bigelow, of Providence, Rhode Island, per- 
haps joined, those two, John A. Griswold and John F. Wins- 
low, were the men that really furnished the money. (Ap- 
plause.) And it was in the rolling mills of John F. Winslow 
& Company in Troy that the iron plates which entered into 
the construction of that vessel were rolled and fabricated. 
When she reached Hampton Roads, unaware of the threat- 
ened danger fromthe Merrimac, she was on her trial trip. 
So that, when she entered into the battle the next day, the 
officers, Commander Warden and his gallant assistants, and 
the crew, too, took their lives in their hands, so far as they 
knew, to fight that experiment against that already demon- 
strated destructive monster, as she was then regarded, the 
Merrimac. And there, as I am trying to point out, the lesson 
was the same spirit of patriotism made manifest and bring- 
ing great results to our country that you gentlemen pledged 
yourselves to to-day. (Applause.) 

I am very much disturbed, as you are, on the labor ques- 
tion. We are sending thousands of men abroad. We are 
enlisting in many war occupations thousands of others, 
and we may expect that other hundreds of thousands will 
be called to war duties. We are urging, at the same time, 
that it is the patriotic duty, and the necessity, that this 
country should increase her acreage of agricultural products. 
Now, as many farmers have expressed it to me, what’s the 
use of our increasing our acreage of wheat if we cannot reap 
it? What’s the use of increasing our acreage of corn if we 
cannot cultivate it, and afterwards harvest it? In fact, I 
know of instances of large owners, and one in particular who 
this year had fourteen hundred acres in wheat and twelve 
hundred acres in corn. It happened that in the section 
where he has his holdings, that the weather conditions were 
such that his wheat practically came to naught, but his corn 
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gave a. bounteous yield. - But he said, ‘““Based on my ex- 
perience with the difficulties of obtaining labor, I cannot 
see my way clear to plant now within twenty-five or thirty 
percent of the acreage that I did last year.” I find that 
this is the feeling throughout the great Northwest, where 
the great bulk of this harvest must come from. Now, what 
are we going to do about it? Where is that labor to come 
from? It strikes me as perfectly practicable for this Govern- 
ment, as a war measure—and this thought was enforced 
upon me when Mr. Hobson spoke this morning of having 
seen those Chinese coolies going to France to labor behind 
the lines—it seems to me to be perfectly practicable for this 
Government to enter into a treaty with China, who has 
pledged herself on the side of the Allies, to bring to this 
country the necessary number of coolies to be distributed by 
the Government and under Governmental control, through- 
out the great agricultural regions of the country. Let it 
be done on this plan: The farmer shall pay to the Government 
the same wages that he would have to pay for white labor, 
and the difference between that paid the coolie and received 
from the farmer, shall go into the war fund of the nation. 
It seems to me that that would eliminate, or should eliminate, 
the opposition of the trade unions—and when I say ‘‘trade 
unions,” I am speaking of patriotic, legitimate workmen’s 
organizations; I do not refer at all to the I. W. W.’s, because 
the place for them is in the trenches, on the gibbet, or before 
a firing squad! (Applause.) I believe that the proposed 
plan would require an act of Congress, that the Government 
now could not bring it about under the Alien Laws; but cer- 
tainly, if the idea is right, Congress should see it and will 
see it. If we don’t pursue some such plan, what is the 
alternative? We must have help, if this war goes on, to 
reap the harvests of that which we have planted. 
This war is THE topic. This war and the successful 
prosecution of the war is the one great over-shadowing duty 
which has presented itself to every American citizen. This 
war of which it is impossible to speak and use temperate 
language, this war which has violated every sanctified feel- 
ing or principle of humanity, must be won. But we must 
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remember that Jehovah has proclaimed that ‘‘Vengeance is 
mine, saith the Lord.” And, as sure as the Lord God AI- 
mighty exists, vengeance is coming! nay, vengeance is here! 
You can’t tell me that the heads who are responsible for 
outrages which cannot be described, can rest content and 
sleep the sleep of the tired. Oh! the wraiths and the spirits 
of the murdered ones must be hovering around those pillows 
to-night and bringing already the punishment and ven- 
geance of the Lord. 

Some have said, and even some good mothers and good 
fathers have felt, “‘Oh! that our boys were to fight on this 
soil; but to send them abroad, to send them to France is 
the hardship.” But I say to you fathers, and you brothers, 
and you mothers and you sisters, you ought to thank God 
that your dear ones are going to France to fight! (Applause.) 
We know now by the developments that if it had not been 
for noble Belgium, gallant France, and chivalrous England, 
the German horde would have been upon us through Can- 
ada. They would not have approached us through those 
guns protecting those coast defenses, of which we are so 
proud, but rather, they would have approached us from 
that frontier upon which there isn’t a gun nor a fort, and 
thank God for it! And I hope there never will be! Or 
from our southern boundary through Mexico, almost equally 
unprotected. And then those scenes of outrage in Alsace 
and Lorraine and in Belgium would have been enacted upon 
this soil. And so, thank God, you women, that you are 
spared that. which your sisters were forced to bear. 

It is with hesitation that one dares to commit himself 
to my next thought, let’ alone utter it; but still, as a patriot, 
I do hope that the war may not end, and God knows I want 
to see it over, but I hope it will not end until our men have 
had a chance to shoot, until they have gone over the top. 
(Applause.) If blood is shed it will have been shed upon 
the altar of patriotism and it will prove that we are a nation 
of freemen, that our flag is the flag of humanity, the flag of 
democracy, and that it stands for those virtues which we 
have claimed for it and that we are worthy to have it. 
(Applause.) 
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PRESIDENT Gary: All will remember with pleasure our 
visit to St. Louis for the semi-annual meeting of 1916, and 
you also know that on that occasion Mr. Clarence H. 
Howard, the President of the Commonwealth Steel Company, 
so far as the entertainment, reception, and the generous 
hospitality were concerned, was the leading spirit. Now, 
gentlemen, it is my pleasure to call on Mr. Howard. 
(Applause. ) 


Mr. Ciarence H. Howarp: Mr. President, and Gen- 
tlemen and Ladies: I am very happy to have the oppor- 
tunity of being here to see those with whom I formed such 
fine, enjoyable acquaintance and lasting friendship at St. 
Louis a year ago. 

Many things have occurred since we were in St. Louis; 
since then we have entered the great war. I want to say a 
thing that came to me this morning while I listened to the 
splendid address of our beloved President. It was said that 
the steel world was prepared and ready. Let’s analyze that 
and see why. There was a time when it was said that com- 
petition was the life of trade. Then our President, Judge 
Gary, announced that that was not true, that co-operation 
was the life of trade and the safety of our American insti- 
tutions. And through that idea this Institute, and these 
meetings, came that preparedness to take charge of the 
important duty that the steel world has to-day to our 
brothers across the water. Had we been in that old form 
of competitive war, we would not have been prepared. 
But in union there is strength, and in discord weakness. 
These meetings have brought about this wonderful state of 
affairs in this country. For this we should always be very 

grateful to the man who has so led us into lines of better 
- ways, the man who sees the best in every man, the best in 
every business and the best in his nation, and that’s what 
we must all do. 

Now, how about the railroads? Let’s think about them 
for a moment. They are the arteries of commerce, and 
they give value and potency and force to that which is 
produced, because of their ability to transport it from the 
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place of its production to the place where it is needed. 
Have we been as good to them as we should? On the one 
hand we say they may charge only so much for rates; on 
the other hand we legislate that certain employees shall 
have higher wages. Certain states have pushed on them 
this sort of thing, and to-day they are paying three times 
as much for their locomotives and cars as they formerly 
paid, and that means they must charge off three times as 
much when their power is worn out: Now, they can’t do 
that unless we give them enough to perform the functions 
which they are intended to perform. I want to say that I 
believe the public are more to blame than anybody else. 
What would we do if our prices were restricted and every- 
thing else was raised, when the end of the month came and 
we didn’t have enough to pay our bills? Who wants to buy 
securities issued by railroads under present conditions? 
And, without the railroads, there would be no successful 
operation of business either in times of peace or in time of 
war. We must have them; we couldn’t operate twenty- 
four hours without the railroads. We have got to have suf- 
ficient equipment so that we can get our goods to each other, 
so that we can get our material to the shipbuilders, so that 
we can get our food, not only to our own people, but to our 
people across the water. So, I believe the time has come 
when we must be more liberal with the railroads and help 
them out as much as we can. (Applause.) 

It may be that some wrongs have been done in the past, 
but we can’t talk about the past when we are in the middle 
of the river. We have got to find out how we can best get 
out of this situation just now. I think that’s one of the 
problems on which the success of the war depends, as well 
as the success of your business and of my business. And 
we ought to be willing, from the prices and the profits that - 
are coming to the world at large, to say that these arteries 
of commerce which have so much potency for good shall 
have full and ample protection, as they join with us and with 
others in the great effort to win the war. The time has come 
when we must face this problem. (Applause.) 

I have just received word from the Scout Boys of St. 
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Louis, of whose local organization I am President, that they 
have turned the three million point in their Liberty Loan 
subscriptions. When boys can do that kind of work we 
have something to be thankful for in our boys. <A boy has 
one hundred and fifty pounds of available steam, and if he 
don’t work with you he will work against you. Let’s keep 
them in constructive work, such as this and other activities. 

I am very happy, indeed, to be here to-day with you, 
and I hope that the time may come when our good President 
and the Board of Directors will wish to return to St. Louis, 
so that we may have the pleasure of having you with us 
again. (Applause.) 


PRESIDENT Gary: One of the most notable members of 
Congress is the Honorable Nicholas Longworth, of Cincin- 
nati. We always know where he stands, and that he is on 
the right side. I now have the honor to introduce him as 
the next speaker. 


Hon. Nicnotas Loneworts: Mr. President, Captains 
of the Iron and Steel Industry, Ladies and Gentlemen: I 
assure you that I highly appreciate the honor of being here 
on this most interesting occasion. I greatly appreciate the 
honor of having been asked by your committee to say a 
word. I asked your committee what they suggested that 
I should say, and they replied that they hoped I would say 
a brief word of welcome. It struck me at the time, and it 
strikes me now, that there is some little irony in having a 
‘word of welcome said to the iron and steel industry of this 
country by a member of the Ways and Means Committee 
of the last Congress. (Laughter.) 

I do rejoice, however, that in another capacity, as a 
citizen of Cincinnati, I can bid you a word of welcome to 
the city that I was never so proud of as I am to-night, since 
I heard that Cincinnati was the first of the great cities of 
this country to pass her maximum allotment for the Liberty 
Loan! (Applause.) 

But, as a matter of fact, both as a Cincinnatian and as a 
member of the Ways and Means Committee, I bid the iron 
and steel industry a most hearty welcome. You are 
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probably the most fruitful and voluminous field for taxation 
that we could find! (Laughter.) But this I can say, and 
I say it because I know, that of all the industries taxed under 
the last revenue bill, you made less complaint, and you 
stepped forward in a more patriotic way, than any other 
industry in this country. (Applause.) You are broad- 
minded men, you are men who see far ahead, and you 
realize that in a case like this, in a case where the very 
existence of this nation is trembling in the balance, that it is 
for those who can, to step forward, pay their taxes, and 
subscribe to the loans of this country, without a selfish 
thought. And you have done it, and I am proud to be 
here and face the men of whom I can say that. 

The outstanding feature of this last session of Congress 
has been, and I suppose it has been the same way in your 
industry in these times of stress, that we hardly knew from 
one day to the next what was going to happen. When this 
extra session of Congress assembled we were told by the 
responsible officials of this government that the war expenses 
for this year would be in the great sum of four billion dollars. 
And the program was that we should issue two billion dol- 
lars worth of bonds and raise a billion and eight hundred 
millions by taxation, the theory being at that time that this 
war should be financed on a “‘fifty-fifty” basis—that the 
present generation should bear half and future generations 
half. I followed along on that proposition temporarily, 
though I have reserved the right, and I do now, to do all I 
can to finance this war on a very different basis. I don’t 
believe that the expenses of this war should be borne by this 
present generation, and by the business of this country, to 
the extent of more than twenty-five per cent. But I be- 
lieved then—to use a common expression, I had a “hunch” 
—that the expenses were going to be more than four billion 
dollars. And so we proceeded day by day, and in a week or 
two they raised the estimate to five billion, and then to six 
and then to eight, and then to ten, and before we got through 
last week the amount appropriated in this session of Con- 
gress for war expenditures was the astounding total of 
twenty-one billion and five hundred million dollars. That’s 
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hard for even you gentlemen to understand! It is hard for 
the great financiers of your largest corporations to under- 
stand, although the United States Steel Corporation was 
the first corporation in this country to make a billion dollars 
“famous.” Why, you are ‘‘pikers!”’ (Laughter.) 

We have appropriated twenty-one billion five hundred 
million dollars in the last eight months! May I give you 
a brief illustration of what that means, because I don’t 
intend to bother you with figures, and I am going to be 
very brief. It is more than twenty times the national 
debt of this country before the war started. It is more 
than twenty times as much as any other session of Congress 
ever appropriated in all the history of this country. It is 
more than four times as much as our total national debt— 
the debt of every State, of every County, of every City, of 
every Village, and of every township in the United States. 
It is as much as the entire war expenditures of the German 
Government, including their loans to Turkey and Bulgaria. 
It is as much, nearly, as the total expenditures of Great 
Britain for this war. It is more than the total war expenses, 
a great deal more, than the total war expenditures of France 
or Austria or Russia. I am not here to say a word of criti- 
cisim of any party, or of any individual in this nation. I 
don’t say why these expenditures are so tremendous, except 
this, that if we had had the sense as a Government to make 

‘reasonable preparation for what any far-seeing man could 
tell was going to happen, our expenditures would have been 
infinitely less. (Applause.) 

But whether that is true or not, it is all the more up to 
us to pay these expenses, whether they be great or small. 
(Applause.) There are only two ways in which this Govern- 
ment can raise these expenditures. One is by taxation; 
the other by Joans. It is true that of this tremendous sum 
of twenty-one billions and a half, seven billion dollars repre- 
sents loans to the Allies, and it is possible that we may need 
only a portion of that in this year. It is true, also, that 
about two billions and a half represents contracts for sup- 
plies of various kinds that have been authorized by Con- 
gress, and it is possible that all of that may not be-needed. 
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But assuming that not a cent of it is needed, we have got to 
raise twelve billion dollars before the first of next July. 
Many men have asked me since I came home a week ago 
whether any estimates had been made about our war ex- 
penditures next year. Now, manifestly, that question is 
absolutely impossible of answer. We can’t tell. And this 
is the thing we must think of when we are considering how 
we are going to finance this war: we can’t, of course, tell 
how much more money our Allies will need, and the amount 
we give to our Allies is just as necessary as the amount we 
give to ourselves. Where would we be if it wasn’t for Great 
Britain’s fleet to-day? Where would we be if we were not 
practically dependent on France and Great Britain to pro- 
tect our lives? And so, I say, our loans to our Allies must 
be given freely and we must not stint. So, of course, those 
are things we cannot tell about. As I have already indi- 
cated, many things have happened, many things turned 
up from one day to another; and of course, we can’t tell 
what may eventuate. This, however, I think, can be fairly 
said, that a great deal of the money that has been appro- 
priated this year, has been appropriated with more fore- 
sight than usual, much of which will be in the nature of per- 
manent improvements, and we won’t have to spend any 
more money for those things. Generally speaking, we have 
appropriated for an army of two million men. Of course, 
we have nothing like that now, and a large part of that ex- 
penditure ought to last us for some years. This would in- 
clude our expenditure for ships and for ammunition and for 
guns, which we were absolutely without. We can’t tell, 
however, what those expenditures will be. But I say this 
to you, my friends, if I ean at all interpret the spirit of the 
American Congress of all parties, democrats and republicans, 
that we are preparing for a war of length, and we propose 
to keep on furnishing men and money, regardless of cost, 
to the end that this war shall be concluded in honor to the 
United States! (Applause.) And that it shall be concluded 
with a peace, not a sporadic peace, which doesn’t mean 
anything, but the permanent peace of the world! (Applause.) 

I sincerely trust that in our financing of this program— 
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and I am very hopeful when I see how the American people 
are responding to the demand for these loans—that we shall 
not be forced to exact money from the American people, 
but that we will get the bulk of it by simply asking for it. 
Just a word of digression, a figure or two that some of you 
may not know, as to the method in which the belligerent 
Governments have financed their war expenses so far. On 
the basis that I have indicated to you of our present reve- 
nues, including the law just passed and the amount neces- 
sary to raise, from thirteen to fourteen billion dollars, we 
are going to raise in the next year somewhere between 
thirty and thirty-five percent by taxation and somewhere 
between sixty-five and seventy percent by loans. Now, 
even that is a far greater taxation program than that of 
any of the belligerent nations of Europe. Great Britain 
has financed her war, so far, not to exceed twenty-five per- 
cent by taxation. I believe that that is the fair thing for 
America. But Great Britain has raised more taxes than any 
other country. I won’t attempt to give you the exact fig- 
ures, but these are approximately correct. France has 
financed her war not to exceed fifteen percent by taxation; 
Germany about fourteen percent; Italy somewhere about 
twelve percent; Austria even a little less. Our neighbor 
on the north, Canada, only eight percent; and so far as we 
can hear, Russia practically nothing by taxation. It only 
shows that this country ought to be able to finance this war, 
without passing in the near future another bill for taxation, 
which I fear will greatly over-burden American industry. 
I am greatly in hopes that that will not be necessary, but 
whatever may be necessary, my friends, we have got to do. 
You will agree with me when I say with all the force and 
conviction that are in me, that being in this war now, being 
in it up to our necks, we cannot afford to lose, and for those 
of us who stay at home, our duty is clear. This country from 
the beginning has been free and unconquered; it is the duty 
of all of us together to see to it that in this war, she remains 
forever free and unconquered! (Applause.) 

Presipent Gary: This very able and forcible address 
appeals to our intelligence and our judgment: We know 
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that in Congress we have a representative who will present 
these economic questions with great skill and ability, and 
that, so far as possible when his party is in the minority, 
our interests will be protected. No doubt the business 
men of this country have more or less been subject to unfair 
treatment; their rights, business, and property have not 
always been fully protected. But, so far as we who are 
members of this Institute are concerned, we can afford to 
forget it. There has been no intention on the part of the 
distinguished gentleman to raise in our minds any spirit 
of antagonism to the work which is going on, but there is 
some danger that his mere reference to facts may produce 
in our minds a feeling that at this time we should guard 
against. The Liberty Loan is a splendid thing. There 
has been released from the minds and souls of men, feel- 
ings of patriotism, and of generosity, and of pride in our 
country. We heretofore have been too selfish; we have 
paid too much attention to our business; we have forgotten, 
or at least neglected, our duty and our obligations. To-day 
the thoughts of men and of women are focused upon the 
necessities of our National Government. Men and women 
all around us are making sacrifices. They propose to lay 
everything upon the altar of sacrifice, so far as necessary 
to protect our flag. And when to-day, at the request of 
your President, every man stood upon his feet and pledged 
himself that he would devote his time and his energy and 
his money to the glorious cause of liberty, I felt proud of you. 
We may be proud of this country and of the men, and espec- 
ially of the women of to-day, and of what is being done. 
And when the opportunity is given to the women of this 
country to go to the ballot box and put in a vote for the 
cause of righteousness and of liberty and of patriotism, then 
we may expect something a good deal nearer the millennium 
than anything we have before experienced. (Applause.) 
We will now hear from Mr. Harry C. Busch, of the Cin- 
cinnati Iron and Steel Company. 

Mr. Harry C. Buscu: Mr. President and Gentlemen: 

“When the Lord Mayor comes around, 
Provincials stand in silence profound.” 
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These lines went through my mind this morning after we had 
heard that able, clear cut, timely, and well phrased address 
of your President, Judge Gary. And then there recurred 
to my mind a paraphrase of the words of Kipling: “Yes, he 
is a man who can hold his head when others lose theirs; 
he is a man who can trust himself when others doubt; he 
is a man who can walk with kings and still keep the common 
touch; he is a man who would not bend his stubborn knee 
except to commercial chivalry.” Hearing so much these 
days about taxation, especially from my worthy friend, Mr. 
Longworth, I hope that, after it is all over and we get through 
with taxation and Government commandeering and control 


_and all that sort of thing, we will not find the steel industry 


in the condition of the heroine in the show entitled, ‘Nellie, 
the Beautiful Cloak Model.’ In the first act, the villain 
threw her off the Brooklyn bridge; in the second act, she 
was thrown off the deck of an Atlantic liner; in the third act, 
she was thrown under the elevator; and in the fourth act, 
he looked at her pathetically and said, ‘Nellie, Nellie, why 
do you fear me?” (Laughter.) 

My friend Longworth has perhaps heard the story told 
by Senator John Sharp Williams at a dinner at Columbus, 
Ohio, some weeks ago. Some one turned to him and asked 
what Congress was doing. He replied, I can best answer 
your question by telling you a little story. There was a 
negro preacher down our way, and he lost his job. He met a 
friend on the street and was telling him his troubles and 
the friend asked him, How did you lose your job? Well, 
he said, I went to the trustees and said, “Now, trustees, 
haven’t I taken care of all the sister’n?” “Yes.” ‘“Haven’t 
I been good to all the brethren of the church?” ‘Yes.’’ 
“Haven't I argufied the Scriptures on Sunday?” The trus- 
tees said, ‘Yes, you have taken care of the sister’n, you have 
been good to all the brethren, and you argufied the Scriptures 
all right, but you dun get nowhere.” (Laughter.) Whether 
that is a true definition of Congress, I won’t say. Sometimes 
it seems so. I often think of old ex-Speaker Tom Reed’s 
definition of a statesman, when he said, “A statesman is a 
politician who is dead.”’ 
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But speaking seriously, my friends, in this great hour of 
national stress, when the words of Robert Burns, “Man’s 
inhumanity to man makes countless thousands mourn” 
are driven home to us, we look to you, Judge Gary, and your 
friends, and say to you, “Have no fear of this community. 
For we have long since recognized the keynote of your 
speech, in that we know and feel that the motive power, the 
driving power behind all American energy, must, after all, 
be the patriotic American heart.’’ And we say to you, that 
we have freely given, and will continue to give, our best 
blood in the nation’s defense. We have gladly poured out 
our treasure for the rebirth of America’s spirit of freedom 
and liberty. And not only will we do that at the call of 
the Government, but at the call of you men who hold the- 
commercial destinies of this country in your hands and 
under whose leadership we are proud to enlist. And under 
your banner, aided by our little help, we will build up a steel 
wall, an unyielding steel wall, in the path of Germany that 
will soon end this war. (Applause.) 


PresipentT Gary: Mr. Frank Billings, of Cleveland, will 
now favor us. 


Mr. Frank Brutnes: Mr. President and Ladies and 
Gentlemen of the Institute: About a century and a quarter 
ago, during the debate on the first tariff bill after the adop- 
tion of the Constitution, I believe it is recorded that a gentle- 
man from Connecticut arose and said, when they came to 
the iron and steel schedule, “Now, there’s something we never 
can make enough of to satisfy the demand, and therefore, 
there should be no duty charged upon iron and steel, and 
those products should go on the free list.” Whereupon a 
gentleman from Pennsylvania got up and said, “That isn’t 
so, because there’s a furnace in our state that last year made 
two hundred tons of pig iron and I believe this year will 
make two hundred and fifty tons’; and on that statement 
a tariff was put upon iron and steel! (Laughter.) From 
that day to this, the iron and steel industry has progressed 
and developed, until, as you know, in the year 1916, the 
production of pig iron was more than thirty-nine million 
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tons, and many furnaces made over twice as much in one 
day as that little Pennsylvania furnace made in the whole 
year. 

The production of steel ingots, as you know, was about 
forty-one million tons. Of the part the Mesaba Iron Range 
has played in this tremendous production I will not speak, 
but only to call your attention to the fact that the first ship- 
ment from that range was made in the year 1892 and the 
production for that year was a little more than four thousand - 
tons. Of the total production of the iron ore district of 
Lake Superior in 1916, of something over sixty-six million 
tons, the Mesaba range produced over forty-two million tons. 

Whether or not this rapid and gigantic development of 
the iron ard steel industry, with its consequent depletion 
of our mineral resources, is of lasting benefit to this country 
the future will disclose; but we know to-day that in the 
magnitude of its production and in the splendor of its 
achievements, it is the most potent factor in the saving of 
democracy and the liberties of the people for the nations 
of the world. (Applause.) From the first, this develop- 
ment has been governed by the great, fundamental law of 
supply and demand, modified to some extend, during most 
of the time, by a reasonable protective tariff. There have 
been low tariffs and there have been high tariffs; there have 
been lean years and there have been prosperous years. But 
through it all there has been one noticeable characteristic 
of the Yankee ironmaster, so-called, which has always been 
in evidence and I believe is still in evidence, and that is, 
when times were bad and the supply was greater than the 
demand, and he was running part time or no time at all, 
he fully believed that the times never would grow better 
again, and that the country was “going to the dogs!’ But, 
when the prosperous times came and the demand was greater 
than the supply, he girded up his loins, put most of his 
profits back into his business, borrowed all the money he 
could, and promptly duplicated his production. (Laughter 
and applause.) 

To-day the great law of supply and demand is not work- 
ing freely. ‘Grim visaged war” stalks abroad in the world, 
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and the unprecedented demand for iron and steel grows out 
of the necessities of that most awful conflict. This is no 
time to carry out the usual plan, and to increase capacity 
for the production of more pig iron, or raw steel, for the 
reason that the demand is greater than the supply; but 
we should bend all our energies in the getting to the furnaces 
of the raw materials and getting the fabricated products 
delivered to the purchasers. Those of us who are shipping 
iron ore from the Lake Superior districts and coal to the 
same districts and the Northwestern country, have a big 
problem, inasmuch as we have to deliver during the season 
of the Great Lakes navigation—a period of not over seven 
months, and this year considerably less than that—the ton- 
nage requirements for the whole year. The traffic on the 
railroads seems to be to the limit of their capacity, especially 
in that territory which serves the inland furnaces from the 
lower lake ports. There’s a crying need for munitions and 
ships and implements of war; but we know there is also a 
crying need for open-top cars, and the locomotives to haul 
them, in order to utilize to the fullest extent and magnify 
the capacity of our mills and furnaces already in operation. 
There have been organized in Cleveland two bureaus or 
exchanges, one for expediting the shipment of iron ore down 
the lakes to the lake front and inland furnaces, and the other 
to expedite the shipment of coal from the lower lake ports 
to the great Northwest. Those two bureaus or exchanges 
have been operating very successfully, and through their 
operations, I believe, sufficient iron ore will be brought 
down the lakes and delivered to the inland furnaces and on 
the docks, at lower lake ports, to fill the requirements of the 
furnaces until the opening of navigation next year. These 
bureaus or exchanges are operating under two great prin- 
ciples, and I believe they are the same principles underlying 
and governing this great Iron and Steel Institute and of 
which our President is such a notable disciple; namely, 
co-operation and fair play. To-day, co-operation and fair 
play are the beacon lights showing the way to prosperity 
and happiness, not only in the life of the business man and 
the citizen, but in the larger sense, in the life of a govern- 
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ment ‘‘of the people, by the people, and for the people,” 
in the international life of all the Allies, who are fighting 
for the cause of democracy and liberty throughout the 
world! (Applause.) 


Present Gary: I will now call Epon Mr. Robert W. 
Campbell, of Chicago. 


Mr. Rosert W. Campsetu: Mr. President, Ladies and 
Gentlemen: I think none of us can have sat through the 
meetings of to-day without feeling that there was a spirit 
permeating them through and through. That spirit was 
the spirit of patriotism, which has found expression here on 
every side this evening. 

Patriotism is one of man’s remarkable qualities, and it 
finds expression in many different ways. There’s one kind 
of patriotism of which we haven’t seen much in the present 
day, that patriotism that finds expression in selfish wallow- 
ing in the trough of the public treasury, or in selfish consid- 
eration only of private gain. But it is not of that kind of 
patriotism that I would speak this evening. I have in mind 
that true patriotism, that patriot who, by unselfish loyalty 
and devotion to his country’s needs and through organized 
activity and individual service, makes possible the highest 
achievement of his country’s aims and purposes. Having 
that in mind, I feel that we, as members of the American 
Iron and Steel Institute, might have much that we could 
consider ourselves proud of to-night. We might be proud 
of the part we are playing in this great conflict. However 
regrettable it may be, it is here, and we are in it, and we 


- should be proud that we are in it; for wherever has waved 


the banner of liberty, justice, right and equality, there is 
and should wave the stars and stripes. (Applause.) We 
have shown to the world that we have taken our stand for 
right, for justice, for civilization, and for democracy in its 
struggle against barbarism and inhumanity and laws of class 
and autocracy, and even the slavery of nation to nation. 
We have given the lie to the allegation that has often been 
made, that America and its industries had no thought for 
anyone other than self, and that loving wealth we loved not 
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honor; and we should be proud to-day, as American citizens, 
that we have placed ourselves on the side of honor and free- 
dom and are standing for the spirit of democracy in the 
world. 

We may be proud, also, of our national achievements 
since the beginning of the war. A bare six months have 
elapsed and yet our nation is completely organized. Our 
troops are upon French soil; our navy is in foreign waters; 
and already a new army of immense proportions is in train- 
ing. Socially and economically our lives have been re- 
organized to meet the new requirements; and_ politically, 
economically and socially, we are prepared. No matter 
whether we may or may not feel satisfied with each and every 
element of that program, yet, on the whole, it is so con- 
structed as to merit approval and even pride. 

We might also well be proud of the part that our organiza- 
tion has taken, not only as an organization but also through 
the individual industrial units that it represents, in the 
accomplishments that have gone forward in the past few 
months. There is no other industry that occupies so im- 
portant a position with reference to the present needs of our 
country. It is the bulwark upon which, in the last analysis, 
rests the safety of our country, and you who have measured 
up to your responsibilities know, as well as do I, that we 
have met the Government fairly and squarely, and even 
generously, at every point; we have co-operated when and 
wherever opportunity has afforded. You have done even 
more. You have, as has been testified here to-day, practi- 
cally turned over your plants to Government work, sacrific- 
ing the gain of private business to the public needs. 

Your attitude toward your employees is likewise worthy 
of comment. You stand to-day in the vanguard in this 
industrial field, having the interests and welfare of your 
employees at heart; and to-day, when the human resources 
of our country are so important, you are doing a work that 
has never been thought of before in the extent to which 
you have gone in providing safety for your men. 

We might also be proud of the individuals of our organ- 
izations. Personally, you have given your sons, you have 
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given your brothers and those who are dear to you. Your 
mothers, your wives, and your daughters are working for 
the public good, and each one of you is to-day giving of 
your time, of your energy, and of your money generously 
and without stint along some of the organized lines of activ- 
ity, either national or local, governmental or private. You 
are all engaged in work for the public welfare, and gentle- 
men, of all those things, we may well be proud. 

On a recent French anniversary, General Pershing made 
a brief but memorable address, when he said, in laying his 
wreath of tribute upon the tomb of LaFayette, ‘Well, 
LaFayette, we are here.” Gentlemen, you have been in 
the past and you will be in the future, I know, true to your- 
selves, true to your country and to its cause, and you will 
continue to say to-morrow, as you have said to-day, and as 
you have said in the past, “We are here.’ And so, Mr. 
President, if I may be permitted, I give a toast, “The Amer- 
ican Iron and Steel Institute, a true patriot!” (Applause.) 


Presipent Gary: I will now introduce Mr. James ee 
Dempsey, of Cleveland, Ohio. 


Mr. Jamus H. Dempsey: Mr. President and Gentlemen: 
It is too late for me to inflict upon you the numerous things 
which I thought might have interested you this evening; 
therefore, I will content myself with just a few words. 

As I have been sitting here this evening, listening to what 
has been so interestingly said and seeing this banquet 
progress, I have been reminded of the time, three years ago, 
_ when there visited this country from Germany a commission 
of savants and professors and eminent business men, com- 
ing under the guise of our great friends. They were enter- 
tained here, by reason of the friendships they had formed 
before they came here. They were given introductions 
from place to place in the various cities of this country, 
and every expression from them that I have heard of was 
along just one line: ‘We are here to foster the friendship 
and good feeling, that has always prevailed between Ger- 
many and America. Our aim is to keep you from getting 
interested in our opponents, so that when the conflict comes 
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America alone, will be the great neutral power to arbitrate 
and settle the differences between us.’’ So far as I know, 
this was‘all accepted in good faith. 

It should have been in good faith and we had a right to 
believe that it was in good faith. But subsequent events 
would challenge the good faith of those statements. Shortly 
afterwards, when we were in a disturbed situation with 
Mexico, we have every reason to believe that, through 
German influence, aid and comfort was afforded to what 
were then our enemies on our Mexican frontier. Later 
on, the attempt was made to induce Japan to become an 
enemy of this country. And later on, we know how active 
they were within our own borders in fomenting trouble 
among the useless, worthless, and abominable I. W. W.’s : 
and their efforts were even extended to our negroes in the 
south. All of those things, of course, in the end, have proven 
futile, but they have demonstrated that the Commission ~ 
sent here at that time were not acting in good faith, as we 
supposed they were. 

Now, there is just one thing that I think hasn’t been, 
perhaps, sufficiently touched upon here to-night. We are 
patriots. Everyone of you here has shown your patriotism. 
You have stood up in every respect. You stood up to-day 
and pledged yourselves to do everything in your power, and 
not only have you stood up here and by your efforts and 
your loyalty to this Government at the present time of 
stress, but you are standing up by sending to Europe the 
one commodity needed more than anything else, and in a 
greater amount than any other nation could or would fur- 
nish it. So that to the steel men of America the greatest 
respect is due, not only for what they have done but for 
what they are going to do to the end. The Kaiser claims 
to rule by charter of divine right from the Almighty. We 
resent that sort of thing; there can be no such thing as 
divine right in the Kaiser; that’s the thing that we must 
stop, and that’s going to be stopped. The transcendental- 
ism of the old monarchical form of government is offensive 
and obnoxious to the American idea, and until it is wiped 
out America is not going to be satisfied. It was not origi- 
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nally our fight; they have made it our fight. They have 
attacked our shipping; they have attacked our people; they 
have betrayed our confidence both within and without our 
domain. They have brought home the fight to us. We 
are in it. No matter what our ideas might have been 
towards the administration in the first place we are all 
behind the administration to-day with the last dollar, if it 
is necessary to expend it, for this country; and not only that, 
but with the last drop of blood in the veins of every Ameri- 
can citizen. It will all go cheerfully for the cause which we 
believe is right if the demand is made of us. 

Now, what is there to do? It seems to me that to-day 
there is a new slogan, “America for Americans and human- 
ity.’ By that I mean we must produce as largely as possi- 
ble, and use what we need here at home in a moderate and 
reasonable quantity, and we must send the rest abroad for 
the relief of those who are fighting for our cause. (Applause.) 

As we go about the country there are at every railway 
crossing signs which have been very impressive to me: 
“Stop, look, and listen.” I would like to paraphrase that 
sign for your consideration for the future: ‘Stop, visualize, 
and determine.” Realize, not only for the present, but vis- 
ualize for the future. What’s going to take place? What 
is the situation we are going to face one of these days when 
there will be a change from war to peace? When peace 
comes our duty will have been only half done. Then will 
come the question of what will be our duty to those foreign 
lands—devastated, as they will be, suffering for want of 
provisions, suffering for everything—with no place to turn 
for the re-habilitation of those things except to this great 
country. Then comes the question how best can we serve 
that situation; then will come the time for us to exercise 
the best judgment, the wisest thought and the best efforts 
of the best minds in this country in the proper adjudication 
of what we propose for the relief of that situation. It is not 
too soon to be thinking along that line. Much could be said 
about that. There will be nations better able to pay than 
others; nations that can give to us probably twice as much 
as other nations for our product, giving us, therefore, the 
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opportunity to make twice as much money. We must con- 
sider that; we must analyze it; we must be just; we must 
try, as best we can, to have our relief fair and equitable all 
around, so that the whole devastated world may bloom and 
blossom, as nearly as possible, all at once, and come out of 
its turmoil and trouble. If, when peace comes, we can do 
our duty along the proper lines, there will come to us the 
greatest blessing that can come to any nation; and our 
reward will be the grateful expression of thanks to generous 
America, coupled with the hope that our nation may never 
pass from the face of the earth. 


Presipent Gary: The program is finished. It is twelve 
o’clock. What is your pleasure? 


Voices: Schwab! Schwab! 


PRESIDENT Gary: Mr. Schwab, you hear the call! You 
never fail us! 


Mr. Cuas. M. Scuwas: Boys, at this late hour and under 
the circumstances, it is hardly fair to call upon me a second 
time to-day. 

A short time ago up at Bethlehem, I was invited to make 
a little address at the opening of the Blind Institute. Well, 
I didn’t know much what to Say upon such an occasion, 
so I asked the Secretary of the Institution if he wouldn’t 
prepare some data for me that I might use. So, with a great 
deal of care he prepared some statistics. I took down my 
encyclopedia and I looked up a lot of things pertaining to 
the blind, and about blind people who had been great in 
accomplishment, like Milton, and others who had lost their 
sight. And then I planned a pathetic appeal for the blind, 
and altogether I thought I had worked up a pretty good 
speech. 

Well, the first man called happened to be the Secretary 
who had furnished me the statistics, and he used everything 
that he had prepared for me in that line. So that leg of 
my address suddenly vanished. But I felt that I was pretty 
strong on the pathetic side and had that to fall back upon, 
when the Bishop of that community was called upon to 
speak and he made the most pathetic speech you ever heard. 
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(Laughter.) I thought to myself, ‘Well, I have still got 
Milton and the other fellows to fall back upon,” but the 
President of the Institution took as his theme the wonderful 
‘accomplishments of those who had lost their sight, and he 
knocked the last leg of my speech from under me, leaving 
me absolutely nothing of what I had so carefully prepared 
to say. So there was nothing else left for me to do but to 
compliment the officers of the Institution and the commun- 
ity! (Laughter.) 

So, it seems to me that there is nothing much left for 
me here this evening, after all these splendid and learned 
and patriotic speeches that we have heard, but to compli- 
ment this Institution and its officers, and to compliment the 
City of Cincinnati and its people, and to express our appre- 
ciation of their hospitality, and to say how pleased we from 
the East are, to learn of their great success in the Liberty 
Loan. Cincinnati is very nearly equal to Bethlehem in that 
respect, and I want to tell you that when any city comes 
along and does what the people of Bethlehem have done,— 
well, they are doing pretty well, I will say that! (Applause.) 

One thing of a serious character that struck me, referring 
now to the note of patriotism that has gone about this even- 
ing, is the seriousness of this great conflict we are in. I won- 
der how fully we realize what is before us? I always sound 
an optimistic note; I don’t want to sound a pessimistic note. 
But don’t let’s go away from here with the idea that we are 
not facing the greatest task of our lives. Let’s regard it with 
the seriousness that the situation deserves, and act accord- 
ingly. Let’s not only talk patriotically but let’s act patriot- 
ically. The soldier does not become a soldier simply be- 
cause he has been drafted to serve as a soldier. He needs 
training; he needs many things before he becomes a soldier. 
Lord Kitchener said, “This is a war of machines; not a war 
of men.” It takes men trained in the handling of machines 
to be successful in this war, and that training takes time, 
not only to get the machines but to train the men. I heard 
a story illustrating that about a Jewish friend who had 
been drafted into the army, and who was posted as a sentinel. 
One night, he heard a rustling noise, and he said, “Who 
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comes there?” “Friend.” ‘Well,’ he said, “friend, ad- 
vance and give the discount!’ (Laughter.) 

When I heard the stupendous figures about the revenues 
of the Government given by our distinguished citizen of 
Cincinnati, figures that staggered even my imagination, I 
kept thinking to myself all the time what a glorious place 
that would be to borrow money! (Laughter.) Some of 
you men said to me to-day, after I had finished my short 
address, “Oh! I don’t think you are hard up; I don’t think 
you owe much money.” Boys, that’s a mistake. One time 
a fellow came to me and wanted me to buy some securities, 
and he said, “Now, you can’t lose anything.” That re- 
minded me of our great band up at Bethlehem, a splendid 
band, of one hundred and twenty people, I took them down 
to New York to play, as usual. After the concert I took 
them to Sherry’s and gave them a good dinner. In that 
band there was a great big Pennsylvania Dutchman who 
played the bass drum, and he got to feeling pretty well. 
The dinner was good and the drinks were good, he belonged 
to a good band, he lived in a good community, he was em- 
ployed in a good works, and he had had a good time, and 
he was in a good humor. When they got ready to go home, 
it was pretty late at night. On the way he was sitting in a 
seat of the car, with his head bowed and his hands in his 
pockets, half asleep and dreaming happy dreams, when the 
conductor came around and said, ‘Your ticket, please.” 
He felt in one pocket and then in another, and he searched 
around for that ticket, and finally the conductor took hold 
of his coat to help him find the ticket, and he said to the 
conductor, “Do you know, conductor, I believe I have lost 
that ticket.” ‘Oh! no,” said the conductor, “you couldn’t 
lose your ticket.” “The hell I couldn’t; I lost my’ bass 
drum to-day!” (Laughter.) If I keep on losing, and bor- 
rowing money to pay my losses, and then keep on subscrib- 
ing to Liberty Loans, and borrowing the money to do that, 
well, I will just simply have to go to the United States 
Treasury! (Laughter.) 

When Mr. Longworth was talking about all those “bil- 
lions” I was reminded of the story of the two tramps who 
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were playing poker with grains of corn for chips. One of 
them said to the other, ‘‘I will raise you a thousand.” The 
other one said, ‘‘I will raise you a million.” Quick as a 
flash came the response, ‘‘I will raise you a billion.” ‘‘Oh!” 
was the reply, ‘‘take the pot, you educated son-of-a-gun; 
I don’t know what a billion is!” (Laughter.) 

Boys, we have had a happy day; we have had a happy 
meeting; we have a happy and a jolly crowd of people. 
There is no event in my busy business life that I look for- 
ward to more than these meetings. I don’t have much in 
my business life that is so cheerful and so delightful as the 
meetings of the old Iron and Steel crowd, with whom I have 
so long associated and whom I love so much. You are a 
jolly crowd of fellows. You are a crowd of fellows of whom 
every man is proud to say, “You are my friends.” And 
when I receive your hearty hand grasp and your look of 
welcome and appreciation, after the years of friendship 
gone by, well, I am a happier man than any of you can ever 
hope to be on these occasions. Long may we meet to enjoy 
them; and may the results, first of all to our country be last- 
ing and beneficial, and to ourselves personally always be as 
pleasant as they have been in the years gone by. (Applause.) 


PRESIDENT Gary: Mr. Schwab said to-day he had on 
his books six hundred and ninety millions of accounts for 
material furnished to the government of the United States, 
and I have no doubt he will be going to Washington to visit 
the Treasury! (Laughter.) What is your further pleasure? 


Voicrs: Butler! Butler! 
Presipent Gary: Uncle Joe, you're called for! 


Mr. Josep G. Burier, Jr.: Mr. President and Gen- 
tlemen: Being called for at this time of the night reminds 
me of the husband whose wife was taken suddenly ill, and 
who telephoned for the doctor. He said, ‘‘Doctor, hurry 
over; my wife is at death’s door; come over and help pull 
her through!” (Laughter.) They have called upon me to 
help wind up this evening, because they know that I am 
proud of being here, and I am proud to face such a splendid, 
fine-looking lot of men—incidentally the ladies. (Laughter.) 
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After having paid my respects to Champ Clark this 
morning, and his very prompt disavowal, which came in 
about fifteen minutes after I got through speaking, I am 
going to pay my respects for just a brief moment to another 
gentleman that I have quite a disrespect for, Senator 
LaFollette. I happened to be appointed by the Youngs- 
town Chamber of Commerce and by the Youngstown Steel 
Company and by the Brier Hill Steel Company and all the 
other organizations in Youngstown that I have anything 
to do with, as a delegate to the annual meeting of the 
Chamber of Commerce of the United States, which convened 
in Atlantic City some two or three weeks ago. I couldn’t 
see that the delegates had very much to do with it; it was 
all cut and dried and all fixed up. But among other things 
offered to be taken into consideration by that body was a 
resolution prepared by the Chamber of Commerce of Green 
Bay, Wisconsin, LaFollette’s state. The President of that 
Chamber got up and offered the resolution, which was re- 
ferred to the Committee on Resolutions, that Senator 
LaFollette should be expelled from the United States Sen- 
ate! There had been various other resolutions offered, but 
that one was received with profound satisfaction. Every- 
body there, apparently, was in accord with it, and I can’t 
tell you how long the applause lasted when that gentleman 
proposed it. Along towards the close of the meeting, when 
all this cut-and-dried program had been threshed out—and 
as a matter of fact, a motion had been made to adjourn, but 
fortunately for me, it had not been seconded—they reported 
all these resolutions of one kind and another and hadn’t 
said a word about this resolution on the subject of expelling 
Senator LaFollette. I rose to my feet and addressed the 
chair, and said, “I rise to make an inquiry: What has 
become of that resolution which was offered here by the 
~ President of the Chamber of Commerce, the resolution from 
Green Bay, Wisconsin, demanding that Senator LaFollette 
should be expelled from the United -States Senate.”” The 
President of the Association said, ‘Why, the President of 
the Chamber of Commerce of Green Bay, Wisconsin, with- 
drew that resolution.” “Well,” I said, “that’s a mistake, 
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and I am not satisfied with it. I want to tell you, gentle- 
men, that I date back to the Civil War—well, I might say 
to the Mexican War—and during the Civil War we had one 
Clement L. Vallandingham, of Ohio—I am sorry to say he 
was from Ohio, but damn it! he was born there—and I 
want to tell you what they did with him. His case was 
brought first before Governor Todd and then referred to 
President Lincoln, and President Lincoln sent him South. 
This man LaFollette should be sent to Germany; that’s 
where he belongs.’’ Well, you know I thought I had done 
something. There were a lot of reporters there and of 
course I thought that what I had said was going to be 
spread broadcast all over the United States. Yet here I 
am, the first one to proclaim publicly that LaFollette is a 
traitor to his country and ought to be stood up against a 
stone wall and shot. That’s the way I felt about it. But 
I want to tell you that not one single word of all that was 
permitted to get into the newspapers. The Chairman, or 
somebody in authority, told all those reporters not to say 
a word about it but simply to let it go, and they did. There 
wasn’t a word in the papers about it. About three or four 
days after that, Colonel Roosevelt, for whom I have a great 
affection and respect, took the subject up, and the news- 
papers were just full of it. You know, I have an idea that 
somebody in that audience communicated privately with 
Colonel Roosevelt and told him what I had said. If you 
will read the record in all the newspapers of the country you 
will find that the very arguments that I advanced before 
that body in Atlantic City were the arguments that the 
Colonel used. That’s all I have to say on that subject. 
This has been a patriotic gathering, inspired so by the 
condition of the country and what is going on in the world. 
The morning session was one of the most momentous things 
that ever I took any part in, and it was all impromptu. 
You will remember that once Judge Gary asked if we thought 
we were wasting time. Nobody thought that a minute was 
wasted. . 
Speaking of the labor question, I will tell you just a little 
incident that happened, and then I will retire. You know 
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the labor question is a very serious one. I am building a 
little building across from my residence, and it is my custom 
to go over there every morning and see how things are 
going on. I went over the other morning, and just as I 
arrived, a great big strapping colored man came up to the 
foreman. The foreman needed help and he said to the 
colored man, ‘‘Good morning, do you want to go to work?” 
“No,” answered the colored man. ‘Why not?” “Well, I 
worked yesterday!”” (Laughter.) 


Voices: Farrell! Farrell! 


PRESIDENT Gary: We’d all like to hear a few words 
from you, Mr. Farrell. 


Mr. James A. Farretu: Mr. President, Ladies and 
Gentlemen: My remarks will be very brief. I was in the 
“selective draft’’ this morning, and because of that sup- 
posed that I was immune. But perhaps I ought to add a 
word or two. 

We have had a very successful meeting; I think the 
best meeting of the American Iron and Steel Institute since 
our first meeting. On behalf of the Committee on Program 
I desire to thank those members who have read papers today, 
as well as those members who have discussed the most 
excellent papers read.. I want to especially thank the Cin- 
cinnati Committee, of which Mr. James I. Stephenson is 
chairman. The arrangements have been most admirable 
and we have had a very good time here, so that I wish to 
express our special thanks and appreciation to that Com- 
mittee. I wish to express our thanks also to the people of 
Cincinnati for their generous hospitality and to say to them 
that we will carry away from here in our hearts a feeling 
for this community which it will take a very long time to 
efface. 


Vorces: Early! Early! 


PRESIDENT Gary: Mr. George P. Early is called for to 
pronounce the benediction. 


Mr. Grorce P. Earty: Mr. President, Ladies and 
Gentlemen: I will detain you for only a few minutes. 


” 
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There is nothing that gives so much concern to the 
American citizen at this time, as the welfare of his country. 
Our country is now engaged in the greatest crisis of our 
national existence. Without any justification whatever, 
the very life of our Republic and the liberty of our people 
have been attacked and are now in peril from the most power- 
ful and the most merciless military organization the world 
has ever known. No criminal ever perpetrated the crime 
of murder with cooler deliberation, or with more vicious 
brutality, or with fiercer malice, than Germany has set out 
to murder the democracy of the world. 

President Wilson, realizing the horrors of war, did every- 
thing he could consistent with national honor, and even 
suffered national humiliation, in order to keep us out of the 
war; but Germany has wantonly and wickedly forced war 
upon us, by killing our citizens, by sinking our ships, by 
insulting our flag, and by the most arrogant disregard of our 
most sacred rights. 

No country ever entered upon war with a more righteous 
eause than that of our country. No matter where our 
sympathies may have been before the war, no matter what 
our opinion may have been in regard to our entry into the 
war, the fact is that we are now at war, and the time for 
discussion is closed. It is the duty of every loyal American — 
citizen to give his unqualified support to our Government, 
and any man who fails to do that, to the fullest extent, is a 
traitor to his country! (Applause.) The condition must 
be utterly destroyed which made it possible for a few hundred 
men to set thirty-eight millions of men to slaughtering one 
another, and to inflict upon their families, their friends 
and their relatives, the ghastly misery and the crushing 
sorrows that will be remembered for years by aching hearts 
and tearful eyes. 

This Republic was founded upon the triumph of the 
great principles of justice and political liberty. Those prin- 
ciples are so endeared to the American people that they will 
sacrifice every drop of blood and every dollar of treasure in 
support and in defense of them. From the foundation 
of the Republic the American flag has ever been the beacon 
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light of hope for the downtrodden and the distressed 
of many climes, and more people have sought our hospitable 
shores from Germany than from any other country in Eu- 
rope, not only that they might escape the monster of mili- 
tarism but that they might enjoy the inspiring liberty of 
our country and the splendid opportunities of American 
citizenship. 

As the love of the flag of one’s country is the noblest 
passion of the human heart, so treason to that flag is the most 
ignominious and damnable crime. The American flag has 
been borne across the Atlantic; the valor of our boys will 
emblazon victory upon its folds; and when the blessed day 
of peace shall come, it will again be the emblem of the 
brotherhood of man throughout the world, as well as the 
unrelenting foe of tyrannical rule. 

The death knell of autocratic government is now sound- 
ing in Germany; the civilians are hearing it, and in a short 
time it will be heard upon the battle fields. Out of the sor- 
row and pain and travail and suffering of this cruel war, 
there will be born a new democracy throughout the world, 
which, we hope, will bring peace and good will upon earth, 
to all men, of all time. (Applause.) 


PRESIDENT Gary: The meeting now stands adjourned. 
Good night! 
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Sheldon, Samuel B. 
Shepard, W. T. 
*Shinkle, A. Clifford 
Shimer, Geo. S, 
Siebert, W. P. 
*Simpson, F. H. 
Singer, Arthur J. 
Sivyer, F. L. 
*Skiles, R. C. 
*Slaback, L. K. 
*Sloan, Chas. H. 
*Sloane, Parker 
Smart, George 
Smith, C, C. 
*Smith, Charles L. 
Smith, Floyd K. 
Smith, H. Sanborn 
*Smith, J. C, 

Smith, Samuel Lewis 
Sommer, B. L. 
Sparhawk, E. M. 
Spilsbury, H. G. 


*Sproull, E. T. 
*Stacey, James E. 
*Stark, C. J. 
Stephenson, Bertram’S. 
Stephenson, James I. 
*Stephenson, Samuel 
Stephenson, S. E. 
Stevens, Charles G. 
Stevenson, M. R. 
*Stevenson, W. C. 
*Stevenson, W. E. 
Stewart, Hamilton 
Stillman, Chas. A. 
Stone, Walter C. 
*Strongman, J. H. 
Sturtevant, Paul 
*Sutphin, S. B. 
Swartz, Alfred H. 
Sweeney, M. J. 
Sykes, W. 


*Taft, Charles P. 
*Talbott, C. R. 
Taylor, T. H. 
Tener, R. W. 
*Tenner, W. A. 
*Thomas, C. L. 
Thomas, C. 8. 
Thomas, E. P. 
Thomas, George, 3rd, 
Thomas, Leon E. 
Thomas, T. E. 
Thomas, W. A. 
Thompson, A. W. 
*Thompson, H. L. 
Thorp, Geo. G. 
Tod, Fred 
*Topp, Herbert F. 
Touceda, Enrique 
Townsend, H. E. 
Trainer, W. B. 
*Treadwell, M. H. 
*Troutman, William E. 
*Trust, S. W. 
*Turner, R. T. 
*Tytus, John B. 


Unger, J. S. 
Utley, S. W. 
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Van Schaick, Arthur P. *Webb, Lewis M. 


Verity, George M. 
*Verity, C. W. 


Wales, S. S. 
Wallingford, B. A. 
*Walter, L. F. 
*Ward, C.5. B. 
Ward, D. L. 
Warren, Wm. H. 
*Warner, G. P. | 
Waterhouse, G. B. 


Weatherwax, H. B. 


Webb, Francis J. 


Wendell, Carl 
Weston, W. B. 
Wheeler, Seymour 


*Whitaker, Samuel H. 


White, G. A. 
Whiting, John H. 


_ Wiley, Brent 


Wilkin, John T. 
*Willcox, F. H. 
Wille, Fred 
*Williams, Day 
Williams, H. D. 
*Wilson, Horace N. 


Wilson, P. F. 
Wilson, Willard 
*Woodmansee, D. D. 
Woods, John EH. 
*Worcester, H. A. 
Worton, 8. G. 
Wright, 8. D. 
Wright, Wm. H. 
*Withenbury, R. N. 
*Wyatt, C. A. 


*York, L. Z. 
. Young, A. G. 
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